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PEEFACE. 

'"This book is intended for tho lower and middle forr 
of Secondary Schools. It will be found adapted especially 
for the use of candidates for the Oxford and Cambridge 
Junior Local Examinations, the Scotch Universities' 
Locals, County Council Scholarships, and for examinations 
conducted by the College of Preceptors, the Board of 
Intermediate Education for Ireland, Sic. &c. 

Throughout the book fully worked-out examples have 
been given to illustrate the theory explained in the text, 
and to serve as models for the pupil. The examples for 
exercise, of which there are 4500, are carefully graduated 
and much troablfi"h'as:beea-tai:efl;to verify them. The 
Bets of mtscelWiieous (ixatriplcs arc mostly taken from 
examination papew set iu-th^' Examinations referred to 
above. Qnostiuns it).viilviijg.MHiij}Ge8sarily long and tedious 
calculations havo-bpon excluded from the book, as unsuit- 
able for the Jimior Students for whom the book is 
t intended. 

Vanuary, 1899. 
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TABLE OF BBITISH WEIQHTS AND MEASUBES. 

Avoirdupois Weight, *^-«-irO rxAj*" 

16 dramB (drs.) make 1 ounce (oz.) / 6^" \^^(^ 
16 ounces 1 pound (lb.) > i^ 



28 pounds 
4 quarters) 
or 112 pounds \ 

20 hundredweight 1 ton. 

Linear Measure, 



1 quarter (qr.) ^^^ 
1 hundredweight (cwt.) 



12 Inches (in.) 
3 feet 
5i yards 
40 poles 
8 furlongs) 
or 1760 yards \ 
Also 100 links / 
22 yards! 



make 1 foot (ft.) 

1 yard (yd.) 

1 rod, or pole (po.) 

1 fUrlong (fur.) 



or 



1 mile (m. ) 

1 chain (ch.).^** 



^AJ.,- A^^i^ 



Also 



144 sq. Inches 

9 sq. feet 
30 J sq. yards 
40 perches 
4 roods 
640 acres 
10 sq. chains) 



or 4840 sq. yards j 

1728 cubic inches 
27 cubic feet 



Square Measure, 

make 1 sq. foot (sq. ft.) 
."..... 1 sq. yard (sq. yd.) 

1 sq. rod, sq. pole, or perch (per.) 

1 rood (ro.) 

1 acre (ac.) 

1 sq. mile (sq. m.) 

1 acre. 

Cubic Measure, 
make 1 cubic foot (cub. ft.) 
1 cubic yard (cub. yd.). 



2pfiilft' 

4 quarts 

36 gallons 

Bry^ or Com Measure, 
make 1 pint (pt.)* 



. . J^Quid Ifec^ure, 
4 gflUi ;. : maW.lf Pii^t Jpi^)^ * ' ' 



t«.n. 



i 



. J qu«^^v<l*a ' 






. 1 jfiOJqn (gaU.) 






.. irbaxrjjl. - 






*-- ^^^- Measure 


of 


dumber. 


.\ 12:Tjn«^ : 




make 1 dozen 


.M 5ociaitjb& : 




1 score 


" • i2r<fo2Br ^ ^ 




1 gross 


12 gross 




...... Igt. gross 


also 24 sheets of paper 1 quire 


20 quires 




1 ream 


10 reams 




Ibale 



4 gills . ,. , ^ . J 

2 pints 1 quart (qt.V V! 

4 quarts 1 gallon (gall.)* ' 

2 gallons 1 peck (pk.) 

4 pecks 1 bushel (bush.) 

8 bushels 1 quarter (qr.) 



Measure of Time, 
60 seconds make 1 minute (min.) 

60 minutes 1 hour (hr.) 

24 hours 1 day 

7 days 1 week 

28^ 29, 30, or 31 dajrs 1 calendar month 

12 calendar months 1 year 

36S dajB 1 common. 'joax 

366 daya 1 leap y«ax 



^ .^\ .^^ 



NOTATION AND NUMEEATION. 
A unit is a single thing ; as ojie boi/, one penny, one booh, 

2. QmiDtities of tAe aame kind, or like quantitiejs, are such fi 
have t!io same unit ; for exaraple,^w« horaei and eight horses ai 
quantities, the unit, one horse, being the same for both. 

3. A number is a unit, exmh as one girl, or a, collection of units 
of the a&cae kind, ati lix pennies. In the latter caae the unit ia one 
penny. 

4. Arithmetic is a part of the science of numbers, and of the 
ART of using them. 

5. A nvunber, such an four or ^ve, not attached tii any paxticular 
things or units, ia cflUed an abBtract numbeT. 

6. A number of particular units, such aajbur horses, orfwe men, 
is called a concrete number. 

7. All numbers are written by means of the symbols 

0, 1, 2, 3, 4, fi, 6, 7, a, 9, 
which are called digitfl ; they are named respectively, nought or 
xero, one or uyiity, two, three, four. Jive, eix, seven, mght, nine. 

Each of these digits deuotea one unit more than the dij^it whioh 
precedea it. Thus 2 dcnoteB one unit more than 1; S dcuutes one unit 
more than 2 ; 8 denotes one unit more than 7, and eo on ; denoting 
that there are none of the units or things referred to. 

8. To express numbers greater than nine, two or more of these 
digits are written side by side. 

9. The Dumber next greater than nirie ia called ten, and ia 
represented by 10. The nuralierB tliat follow tt 






LlXiTteen, 
Jmrteeji, „ 

Jipien, 
lixfeea, „ 

iei)enCee)i, „ 

eJljfASeB, „ 

nineteen, „ 

and ticeiit^, „ 

eacb of these nunihera denoting □ 
which precedes it. 
P. B. A, 



represented by 11, 



13, 



? unit than the number 



2 NOTATION AND NUMERATION. 

Next oome 

twenty-onCy represented by 21, 
ttoenty-twOy „ „ 22, 

and so on until we arrive at 

twerUy-niney represwited by 29; 
then follow 

thirty^ represented by 30, 



thirty-OTvey 


» 


„ 31, 




tktrty-twoj 


» 


„ 32, 




and so on as before. 








After thirty-nine comes forty. 


represented by 40 


„ forty-nine „ 


fifiyy 


j> 


„ 50 


») fifty-nine „ 


sixty. 


» 


» 60 


„ sixty-nine „ 


seventy, 


j> 


„ 70 


„ seventy-nine „ 


eighty, 


» 


„ 80 


„ eighty-nine „ 


ninety, 


» 


„ 90 


„ ninety-nine „ 


one hundred, 


» 


„ 100. 



10. The number ten plays a most important x>art in Arith- 
metic. 

If, for example, we have a large number of similar coins and our 
power of counting does not enable us to count beyond ten, how can 
we coimt the coins and represent the number of them by means of 
the digits, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ? 

Let us first take out ten coins and put them together in a pile ; 
then ten more in another pile ; then ten more, and so on ; ana let 
us do this as often as we can, until there are less than ten coins left 
over. This remainder, being less than ten, may be denoted by one 
of the above digits. Suppose it is 3. 

Let us next treat the piles of ten in a similar manner. Let us 
take ten piles and put them together in a group ; then ten more in 
another group ; then ten more in a third grou^, and so on ; imtil, as 
before, we have less than ten piles left. If tms remainder be 7, we 
will place the digit 7 to the left of the 3, thus : — 73. The number of 
coins in each group of ten piles, each pile containing ten pieces, is 
called a hundred. 

After 100, we get one hundred and one, represented by 101, 

one hundred and t\co, „ „ 102, 

and so on until we arrive at 

one hundred and ninety-nine, represented by 199 ; 

then tvH) huTidred, „ „ 200, 

two htmdred and one, „ „ 201, 

and so on uu'^ we reach 

\ three hundred, represented by 300. 



NOTATION ANT) 


NUMERA'nON. 


roceeding in this w&y we 


^,-n 


e in tarn at 




four hutidred, 
Jl^ kandrad, 
tix hundred, 

eight hurulnd, 
^ne hundred. 


reyreaeuted by 


400, 
MO, 
600, 
700, 
SOO, 
900. 



ffe will now put together ten groups of & hnndred eaoE w 
form a latter group, the number of coins in which ia called i 
thonsaJld, and we will continue the grouping until the number 
of hniulTeds left over ia lesa than t«D. If 3 hundreds be left over, 
we place the digit 3 to the left of tlie 73, thus getting 373. 

The process of putting together ton Biaaller groups to form one 
larger must be carried on until at some step the number of larger 
groups that can be formed w itaelf lesa than ten. If this happenis 
when we have formed the groups which contain a, thousand each, 
that ia, if the number of thousand-groupB is only nine, we put the 
digit 9 to the left of the 373, thus, 9373, and the process is at an 
end. The eipression 9373 will than represent the number of coins. 

12. For the number of coins in Buocessive groups, each of which 
ia formed by putting together ten of the neit smaller groups, we 
have the followii^ names: — 

I a Will, 

ten, 
W one huTidred, 

I one thoiiiand, 

I ten thonuand, 

r one hundred thousand, 

\ one million. 

U. 
by 



FlSi Let us return now to the number 9373. Taking the il 
Q by one, beginning at the right hand, we know that 



the first digit 3 denotes 3 coins, or 3 unit* 
the next digit 7 „ 7 tejis, or sei'enti/ w 
the next digit 3 „ 3 hindred* ; 
and the remaining digit 9 „ 9 thouta/ndi. 

Therefore we may express the number 9373 in the worda 

knine thousand, three hundred, and seventy-cAree. 



4 NOTATION AND NUMERATION. 

14. Similarly, the number 3765215 denotes 

5 unitSj 

1 teTi^ 

2 hundreds^ 

5 thotisands, 

6 ten thousands^ or 60 thousands^ 

7 hundred thousands, 

3 mUltons, 

This may be shortened by collecting together all the thousands, 
and expressing the five miits and the one group of ten by the single 
word fifteen, 

Tne number therefore denotes 

fifteen^ 
two nundred^ 
seven hundred and sixty-Jwe thousand^ 
and three miliums; 

and we express it thus, 

three millions^ seven hwndred and sixty-five thotisand, 
tiDo hundred and fifteen, 

15. If in Art. 11 there had been no hundreds left over, we 
should have placed the digit instead of 3 to the left of the 7 ; 
the number would then have been represented by the digits 9073, 
and in words by 

nine thousand and seventy-three. 

If moreover there had been no tens left over as well as no 
hundreds, the number would have been represented by the digits 
9003, and in words by 

nine thmtsand and three, 

16. To aid us in reading a large number, it is convenient to 
place a comma in front of every third digit, coimting from the 
right. "" 

For example, if a number be written thus, 

3,254,318, 

we can see at a glance that 31 8 represents the number of hundreds, 
tens, and units, 254 the number of thousands, and 3 the number of 
millions. 

We can now read the number much more readily, thus, 

three millions, 

two hundred and fifty-four thousand, 

three hundred, and eighteen, 

17. We have seen that all numbers between 10 and 100 are 
represented by two digits. The highest, ninety-nine, is represented 
by 99, and paeans 9 tens +9 units. 



\ 
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NOTATinN AND NUMEHAnON. 

5 I to this we get 

9 tem+10 V 
or 10 tena+ n 
1 hundred-i-0 tens+ n 
ipreaented bj 100, mid thorefor 



requires three digit& n 



All numbers between 100 and 1000 need three di„ 
highest ia 999 ; if we add 1 to it we get 1000, which requires four 

The greatest number of four digits ia 9999. If to tl 
we get 10000, for which we need^iw digits; and bo on. 

18. In the number 9373, the digit 3 appeats twice i 
it means 3 units, and in the other three himdreds. Ilence, although 
a digit always has the same absolute value, yet m oonsoqucuco of the 
difference of position the one 3 hero denotes a hundrod times as 
much as the other. ' 

19. The principle of the value of a digit depending upon its 
position among the others is a fundamentiJ one in our method of 
notation, wid Is called the Prisciplb op Local Vaidb. 

20. Our ayatom of notation is called the Arabic system. 

21. A few numbers are called also W Hpecial names. 

For esaiuple, 12 units are called a dozen, 20 units are culled a 
score, and 144 units are called a gross. 

22. The art of expressing numbers by symbols i 
notation ; and the art of ex2>ressiiig them by words i 
numeration. 



I EXERCISE L 

■ To be done first oroKy, then ti 

Btate in neuron ;^ 
(1) Eleyen. 



(2) Pourtcon. 

(4) Seventeen. (5) Seventj-o 

(7) Oue hundred and one. 

(9) One hundred and ten. 

(11) One hundred and eight. 

(13) Eight hundred and eleven. 

(15) Two hundred and. fourteen. 

(17) Seven hundred and acventeei 

(19) Bcven hundred and seventy. 



(3) Forty-onejl 
(6) Si<tj.thr ■ 
(8) One hundred and eleven. 

110) Oce hundred and twenty- 

(12) Eight hundred and one. 

(141 Tivo hundred and four. 

(16) Two hundred and forty-oae. 

(18) Seven hundred and seven. 

(20i fiCTea'tccQ.^iWDii'A- 



Ilod 

I 



6 



NOTATION AND NUMERATION. 



(21 
(22 
(23 
(25 
(26 
(28; 
(29 
(30 
(31 
(32 
(33 
(34: 
(35 
(36 
(37 
(39 
(40 



Beyenteen hundred and seventeen. 

Seventeen hundred and seventy-one. 

Seven thousand and seven. (24) Seven thousand and seventj. 

Seven thousand and seventeen. 

One thousand seven hundred. (27) One thousand and one. 

One thousand and eleven. 

One thousand one hundred and eleven. 

Fifty thousand five hundred and five. 

Seventy thousand and seventy. 

Eighty-eight thousand eight hundred and eighteen. 

One hundred thousand one hundred. 

Three hundred thousand and thirty. 

Nine hundred and nine thousand and nine. 

Eight hundred and eighty thousand and eighty. 

One million and one. (38) One million, one thousand. 

One million, one hundred thousand. 

Ten millions ten thousand and ten. 









EXERCISE 2. 












To be done firtt orally, then 


in writing. 






Express in 


words: — 












(1) 


11. 


(2) 


101. 


(3) 


110. 


(4) 


. 12. 


(5) 


21. 


(6) 


102. 


(7) 


201. 


(8) 


120. 


(9) 


210. 


(10) 


23. 


(11) 


32. 


(12) 


203. 


(13) 


29. 


(14) 


92. 


(15) 


209. 


(16) 


902. 


(17) 


390. 


(18) 


920. 


(19) 


9002. 


(20) 


9020. 


(21) 


9200. 


(22) 


9012. 


(23) 


9021. 


(24) 


1902. 


(25) 


9990. 


(26) 


10001. 


(27) 


20500. 


(28) 


70060. 


(29) 


17007. 


(30) 


300003. 


(31) 


300300. 


(32) 


803013. 


(33) 


406060. 


(34) 


401606. 


(35) 


607006. 


(36) 


600800. 


(37) 


900009. 


(38) 


1020003. 


(39)' 


2002002. 


(40) 


3000800. 



SIMPLE ADDITION. 

23. Addition is the process of finding a single number to 
represent the same as two or more given numbers together, the 
numbers being of the same kind. 

24. The result of addition is called the sum, or amount, of the 
given nua^bera, 

\ 



SIMPLE ADDITION. 7 

I mark + ]ilaced between two niimliere denot-ea that 
they ars to he added together, and ia called the sign of addition, 
OF plaa. 

Tllua 3 + 4 denotea that 4 is to to added to 3. 
In words, 3 + 1 is read thus : — three plu> Soar. 

26. For tbe word equal), or the words is eqmil to, wq use the 
sign =, which ia called the sign of eauallty. 

Thus 3-d^l mttiuis that 3 pluf 1, or 3 with 1 added to it, ii equal 

27. Ill the addition of numbers having two or more digits the 
numbers must be arranged so that units are under units, teiia under 
tens, and so on. To find tlie siim, we add together the digits in the 
aev<ffal columns in turn, beginning with the right-hand column. 

Example 1. Add together 328, X29, 393, and 634. 
We arrange the nambers as in tbe margm. Tbe mental steps are as 
follows:— 

Ist. Adding tbe uiiUe, we Ret 7, Ifi, 24. 

2nd. We write down 4 unita, and oairy 2 tens to the tans 328 

oolnmn. X39 

I8kI,' Adding the tent, we get 5, 14, 16, 18. 393 

Wo write down B tens and carry 1 hundred to the 534 

hundreda colnmn. \^a 

Adding the himdredt, we get 6, 8, 9, 12; and we —^ 

write down la. 

K^Ihe Bant is thetefore 1284. 



WExampU %. Add logellier T3<), 62604, 86, 91876, and S': 

J' We arrange the numbers as in the margin. The mental atops a: 

iBt. 9, 14, 18, 27 ; write down 7 and oarty 2, 739 

2ail. 7, 14, 22, 25 ; write down S and oarrj 2. 62601 

Bnl. il, 17, 23, 30 ; write down O and carry 3. 85 

^^ 4th. 11, la, 14 ; write down * and carry 1. 91878 

^^■^Jth. 10, 16; writedown IS. 8753 

^^HjEbe Mun ia therefore IG4057. 16405T 

t 



EXERCISE 3. 
LAdd together 
a.) 16 (2) 63 (3) 9 (4) 15 



ueeta 

i 



8 



SIHPLB ADDITION. 



(7) 


63 


8) 87 9 


42 


(10) 


54 


(11) 87 


(12) 49 




26 


26 


37 




26 


59 




68 




17 


43 


59 




78 


15 




27 




23 


15 


16 




13 


23 




16 


(13) 


121 (14) 819 (15) 


672 


' (16) 


29 


(17) 607 


(18) 183 




315 


287 


39 




473 


198 




873 




247 


165 


174 




287 


327 




469 




168 


139 


17 




532 


49 




8 


(19) 


8694 (20) 137 (21) 


7148 


(22): 


L276 


(23) 9216 


(24) 693 




469 


2986 


865 




609 


79 




7894 




4832 


398 


1872 


1 


J874 


1724 




6473 




894 


8162 


654 


4 


1692 


657 




1069 


(25) 


5216 (26) 1937 (27) 9872 


(28)' 


7926 


(29) 632 


(30) 73 




8947 


4654 


36 




647 


9206 




8094 




865 


712 


107 




^25 


387 




3987 




8906 


8893 


2465 




738 


1231 




865 


(31) 


56025 


(32) 43203 


(33) 


4762 


(34) 


121 { 


(35) 


6543 




3241 


52062 




35670 




32003 




20123 




15623 


4501 




20134 




50201 




607 




105 


56324 




117 




4867 




80876 




22345 


456 


(38) 


23016 


(39) 


208 


(40) 


65403 


(36) 


10203 


(37) 98900 


203 


» 301 < 


62018 




5060 


99 




5108 




54987 




3789 




78093 


32062 




98 




40308 




808 




201 


4308 




76528 




939 




99076 




98076 


70506 


(43) 


32100 


(44) 


59989 


(45) 


50891 


(41) 


674265 


(42) 182963 


820763 


732465 


829619 




46987 


6837 




692 




78 




7 




1632 


54617 


I 


398201 




6384 




65983 




219385 


298694 




69839 




13865 




602306 




678 


82987 


(48) 


4625 


(49) 


209604 


(50) 


86094 


(46) 


36 


(47) 465 


2067 


1 43165 


629865 




109 


3083 




46986 




820647 




68307 




4G25 


62198 




618324 




63706 




183065 




987654 


760708 




367065 




965298 




67894 




328765 


329065 




98764 




39865 




236085 



\ 



SIMPLE ADDITION. 9 

(61) 4fiG2 (52) EG31 (53) <i*Jai (54) 7M (55) 3621 

801 14987 87G001 2304 1*389 

832303 3S3 32089 85 7021 

49 181331 2013 91876 847635 

6321 7028 59 321089 62345 

703 363 8001 i57 98720S 

(56) 906451 (57) 372041 (58) 45210 (50) 3031 (60) 83 

3798 8762 35 843 9 

14387 90308 3703 76531 78034 



^B 562874 4783 38905 74 8762 

Add together 

(61) 37420, 56. 89301, 7502, 342, 72986E, and 6345. 

(62) S476, 39, 134209, 37561, 421, 587642, and 709. 

(63) 66201, 323, 9992, 476500, 1291, 189766, and 18653. 

(64) 37651, 843, 920712, 13520, 3169, 234169, and 7452. 

(65) 34181, 804, 680834, 6, 33B9, 738396, and 896. 

(66) 808426, 30180, 561489, 863, 10, 374529, and 187&6. 

(67) Twenty-nine, two hiindced and nineteen, twenty tlioasand and 
ninety-two, seven thonsand eight hnndred and four, eighty thouaaud 
ood twenty-nine, two thousand and sixteen, twenty thoupand and slsty- 
one, fonr thoasand and ninety-four, eighteen thousand and serenty-flve, 
and tMtty thousand two hundied and ei^t. 

(68) Pouiteen thousand and nineteen, four hundred thousand nine 
hundred and nine, eight hundred thousand two hnndred aoil eighty-four, 
fifty thousand four hundred and Bisty, seventy-five thousand and ninety- 
five, seven bandred thousand five hundred and sixty, two hundred and 
fifty thoueand seven hundred and sixteen, four hundred and twenty-nice 
thousand eight hundred and ninety-two, tliree hundred nud sixty-four 
tfaonsand two hundred and seventy, and nice hondred thouaand nine 
liimdied and nineteen. 

Find the sam of 

(69) Sighty.sevcn thousand and ninety, eight hundred and Beventy 
thousand and nineteen, ei^ht thousand and nine, eight hundred nud 
seventy-eigh't, eight hundred and seventeen thonsand seven hundred and 
eighty, two hundred and sixteen thousand Jive hnndred and four, forty 
Uiousattd seven hundred and ninety-two. tlirce hundred end sixty-live 
thousand and thirty-eight, forty thousand eix hundred and eighteen, 
and three hundred and li ve. 



and ninety-nine, twenty -three thonsand and eighty, four hundred 
thousand and forty-four, five hundrod thousand and fifteen, seventy 
thousand and seventy, seveu thousand seven hundred, o.nd. V ' ■■ " 
d and lunel^-Bt 
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SIMPLE SUBTBAOnON. 

28. Subtraction is the process of finding what remains when 
one number is taken away from another of the same kind. 

29. The number taken away is called the subtrahend. 

30. The number from which it is taken is called the minuend. 

31. The result is called the difference, or remainder. 

32. Subtraction is denoted by a short horizontal line — placed 
between the numbers. 

Thus 8-5 means that 5 is to be taken from 8. 

In words, H - 5 is read thus : — eight minus five, or eight less five. 

33. The line - is called the sign of subtraction, or minus. 

34. If the minuend and the subtrahend are equcU numbers, the 
difference is 0. 

35. In the subtraction of large numbers the subtrahend is 
placed beneath the minuend so that units are under units, tens 
under tens^ and so on. 

Example 1. From 9568 take 7133. 

We arrange the numbers as in the margin. The mental steps are as 
follows : — 

write down 5 in the units column, 

write down 8 in the teng column. 9568 

write down 4 in the hundreds oolumn. 7183 

write down a in the thousands column. 2435 



1st. 3 from 8 leave 5 
2nd. 3from61oaye 3 
3rd. 1 from 5 leaves 4 
4th. 7 from 9 leave 2 
The difference is 2435. 



36. In this example each of the digits in the lower line is less 
than the digit immediately above it, and the process of subtraction 
is easy. If, however, a digit in the lower lino be not less than the 
digit above it we proceed as in the next example. 

37. The general rule for subtraction depends upon the following 
fact: — 

The difference of two numbers is unaltered, when we add 
the same number to both. 

Example 2. Subtract 2784 from 6542. 

1st. Since 4 units cannot be taken from 2 units, we add 1 ten 6542 
(i.e. 10 units) to the 2 units and also to the 8 tens. We then have 2784 

6542 3E 6 thousands 5 hundreds 4 tens 12 units, 
and 2784 acs 2 thousands 7 hundreds 9 tens 4 units. 

We can now subtract 4 units from 12 units. Anri we have 8 units left. 



SIMPLE SUBTRACTION. 11 

2nd. Since 9 tens cannot be taken from 4 tens, we add 1 hundred (ie. 
10 tens) to the 4 tens and 1 hundred to the 7 hundreds. We then have 

6542=6 thousands 5 hundreds 14 tens 12 nnits, 
and 2784=2 thousands 8 hundreds 9 tens 4 units. 

We can now subtract 9 tens from 14 tens, and we have 5 tens left. 

Srd. Again, 8 hundreds cannot be taken away from 5 hundreds, so 
we add 1 thousand (ie. 10 hundreds) to the 5 hundreds and also 
1 thousand to the 2 wousands. We then have 

6542=6 thousands 15 hundreds 14 tens 12 units, 
2784=3 thousands 8 hundreds 9 tens 4 units. 

We can now subtract 8 hundreds from 15 hundreds, and we have 7 
hundreds left. 

4th. We take 3 thousands from 6 thousands, and we have 3 thou- 
sands left. 

The result is 3 thousands 7 hundreds 5 tens 8 units. 

The mental steps are as follows : — 

1st. 4 from 12 leaves 8 ; write down 8, and carry 1. 

2nd. 8+1=9; 9 from 14 leaves 5; write down 5, and 5542 

carry 1. 2784 

Srd. 7+1=8; 8 from 15 leaves 7; write down 7, and ^=75 

carry l. «■»« 

4th. 2+1=3 ; 3 from 6 leaves 3 ; write down 8. 

The result is 3758.' 

38. In each of the examples in Arts. 35 and 37 it will be found 
that the second and third lines of figures, on being added together, 
give the first line of figures. This will happen in every case. 

Thus Subtrahend + Remainder = Minuend. 

39. This leads us to consider another method of subtraction by 
which we determine how much must be added to the subtrahend to 
make up the minuend. 

Example. Subtract 21^1 from 6542. 

The mental steps will be as follows : — 

1st. 4 and 8 make 12 ; put down 8 

2nd. 1 to 8 makes 9, and 5 make 14 ; put down 6 
3rd. 1 to 7 makes 8, and 7 make 15 ; put down 7 



6542 

2784 



4th. 1 to 2 makes 3, and 8 make 6 ; put down 8. ^758 ^^ 

The result is therefore 3758 as before. - 48 

J ... 60 

6 ... 72 



EXERCISE 4. 



/ 

88 



Find the difference between the following pairs of numbers ;"|JJ 
(1) 6478 (2) 7256 (3) 5689 (4) 6768 (6) 1794^i"'j2i 



1325 2128 ' 3424 ' ' 3086 '" l3^'^Aa ...132 



7 ... Si 
8... 96 
9 ...108 

10 ...120 

11 ...i;J2 

12 ...IM 
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1 


(7) 3751 
3263 


(8) 8471 (9) 4723 
8394 3<)26 


(10) 663(1 
l-.i39 


(11) 6320 (13) rsff 

466S 6219 


(13)y634 1 
2985 


;i4)690& (15) 
3908 


8307 
2696 


(16) 7065 
3928 


(17) 6003 (18) 7060 
3090 6792 


(19) 32963 
13O60 


(20) 41690 
29731 


(21) 


89012 (22) 
71680 


93465 (23) 97531 
S4703 89427 


(24) 70324 
298(15 


(25) 65072 
18094 


(26) 


52706 (27) 
19839 


39064 (28) 93007 
29987 16090 


<29) 871313 
197890 


oo)«S 


(31) 


403298 (32) 
117629 


741936 (33) 329638 
249704 19806 


(34) 420653 
30906 


(35) 619875 
40699 


(36) 


S67132 (37) 427065 (38) 613069 
60698 190807 806085 






(39) 020391- 


- 123456. (40) 


196740-124056. 


(41) 700604-654339. 


(42) 260306- 


^2390B1. (43) 


802070 - 743409. 


(44) 376004-160640. 


(45) 060901- 


-308076, (46) 


464205 - 209087. 


(47) 610324-300067. 


(48) 760326- 


-107309. (49) 


506047 -44B098. 


(50) 807065-298798. 


(51) 490023 ■ 


-134067. (52) 


998207-307069. 




(54) 340607- 


-208308. (55) 


807280-236087. 


(56) 862986-760392. 



t UioaBaud and Bixteen greater Uian 



> Wliat number must be sdiled t 
IbI. 1 four hundred and twenty-aeven tc 
(Le. 10 mthree hundred and two ? 
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■ SIMPLE MULTIPLICATION. 13 
(66) What number must be BubtracK^d from eiglit hundred and Biily 

ftHir? 

{671 The eom ot two numbers ia four hnndred and geventy thQiwaiiJ 

the other? 

(68) From five hundred thonBand two hundred and four take twenty 

tboneaud and nineteen. 

thonaand three hnnilred and Bixtcen. 

eight, and tha greater number is tour hundred thoueand 6vb hnndced and 
two ; what is the smaller number 7 

SIMPLE MULTIPLICATIOir. 

Aamltwr of given eqiwl numherH. 

41. The umnbor of given equal immbera ia called the multiplier. 

42. The mimber to be multiplie.1, i.e., aoj one of the given 

43. The result of the multiplication ia called the product of 
the multiplier luid the niultiplieand ; and the multiplier and the 
multiplicand are called the foctoTS of the product. 

44. Multii>lication ia denoted by an inclined cross x, which k 
called the sign of multiplication, and iw placed between the 
numbera. 

For eiample,.'* multiplied by 4, which moans 3 + 3 + 3 + 3, is writtenSx 4, 
In worilfl, 3 X 4 ifl rend 3 multiplied hy i. 

45. It will he neceaaary to commit to memory the following 
table of reaults, oalle<l the Multiplication Table. 


1 




Twice lm«8 
10 Z M 10 '". B( 

11... as 11 ...S3 
ia...Mi*...iw 


tit. 

lare* 

4;::i 

1-1 


.B 

I;;:! 


6 
10 '". » 

11... «<l 
la .. Ja 


7 
tinea 

(1...M 


8 

times 

a '^11 
4!!!» 


1 

10... »u 

11... Ra 
ia-..i08 


10 

tiDin 

S... 3» 

4... 40 
i... BO 
8... 00 

b:::i>i 

10 ...101 

"■■■" 


ill 

l!:::S 


liireia 
4 Z 48 

G ... ail 
sZw 

iii 


1 


■ 


^^^B. 



14 
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46. By the use of this table we may multiply any number what- 
ever by any other number. 

Exantple. Multiply 5324 by 2. 

The multiplier is written under the multiplicand, and a line 
is drawn below. 

We see from the table that twice 4=8, twice 2=4, twice 3=6, 
and twice 5=10. These figures are put down below the line, 
and directly under the figures from which they come. 

47. When the product of two figures is greater than 9 we set 
down the right-hanci digit and carry forward the other, just as we 
did in Addition. 



5324 
2 

10648 



Example, Multiply 3458 by 6. 

From the table we get 

6 times 8=48, 

6 times 5=30, 

6 times 4=24, 

and 6 times 3=18. 



3458 
6^ 

20748 



Then, just as in Addition, we set down the 8 from the 48, and cany 
on the 4 to increase the 30. The 30 thus becomes 34 ; and, as before, 
we set down the 4, carrying on the 3 to increase the 24. The 24 thus 
becomes 27 ; and we set down the 7, oanying on the 2 to increase the 18. 
The required product is thus found to be 20748. 

Note. — Multiplication, as we have said, is but a short way of finding 
the sum of equal numbers. If we take the number 3458, and write it 
down 6 times, and add these six numbers together, we shall find that the 
result is 20748. 

EXERCISE 5. 
Perform the following multiplications : — 



(1) 


2846x 2 and 


3. 


(2) 


3957 X Sand 4. 


(3) 


3864 X 4 




5. 


(4) 


2579 X 6 , 


, 6. 


(5) 


2S96X 6 


*» 


7. 


(6) 


3874 X 7 , 


, 8. 


(7) 


3749 X 8 




9. 


(8) 


2648X 8 , 


, 11. 


(9) 


2986 X 9 




12. 


(10) 


3785x11 , 


, 12. 


(11) 


26907 X 2 




3. 


(12) 


80692X 3 , 


, 4. 


(13) 


87048 X 4 




5. 


(14) 


94780 X 6 , 


, 6. 


(15) 


40259 X 6 




7. 


(16) 


25806 X 7 , 


, 8. 


(17) 


69301 X 8 




9. 


(18) 


30954 X 9 , 


, 11. 


(19) 


61470 X 11 




12. 


(20) 


47068 X 5 , 


, 12. 


(21) 


638476 X 2 




5. 


(22) 


296548 X 4 , 


, 7. 


(23) 


823964 X 6 




11. 


(24) 


457283 X 7 , 


, 9. 


(26) 


398627 X 9 




4. 


(26) 


746382 X 6 , 


, 11. 


(27) 


869457 X 12 




8. 


(28) 


458736x11 , 


, 3. 


(29) 


593267 X 8 




9. 


(30) 


486392X 6 , 


, 5. 



SIMPLE MULTIPLICATION. 



To multiply by 10 we move eac1i figure odo place to Uie 
and pat in tlie units' place. 

Example. MuUi]i!y TSiSy hy 10. 

75103 



10 
75492(] 



,in, Binco 20 ia ten times as great as 2, to multiply by; 20 
inltiply by 2 and put to tho right of the reHiilt; * ' " 

multiply by 30, 40, eta 

Example. Multiply 4392 ly 30. 

4392 
20 



1& 

by 20 I 



To multiply by 100 wo put 00 to the right of the number; 
multiply by 200, 300, etc,, we multiply by 2, 3, etc., and put 
00 to the rigfit of the result. 

Example. Multiply 2587 by 100, and by 300. 
2687 



100 



SOO 



776100 



EXERCISE 6. 



id 40. 



Itorm the toUoiring multiplicatio 
I 2547SX 10 and 20. 
(3) 26934 X SO „ GO. 
(5) 63698 X 90 „ 100. 
(7) 24579x100 „ 500, 
(9) 42468x800 „ 900. (10) 6 

51. If the multiplier be a nmnber which can easily be separated 
into factors, we can multiply by these factors ii 
imple. MuUiply 78035 by 31. 

, or 3 X 8, or 2 ;< 12, aud we may Qeb any one of tlieae paLn 
78035 78035 



■ (3) 32765 X 30 a: 
(4) 34987 X 70 . 
(6) 72453 X 200 . 
(8) 32678 X 600 , 
xllOO . 



S12140 



234105 



166070 



16 
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EXERCISE 7. 



Multiply, by factors, 

(1) 368697 by 21. 

(4) 783473 by 63. 

(7) 674319 by 84. 
(10) 780618 by 66. 
(13) 940625 by 36. 
(16) 963076 by 88. 
(19) 632475 by 132. 



(3) 420956 by 49. 

(6) 908736 by 28. 

(9) 674319 by 32. 
(12) 291483 by 81. 
(16) 693700 by 77. 
(18) 324675 by 121. 



(2) 673864 by 45. 

(5) 567432 by 64, 

(8) 764131 by 96. 
(11) 498576 by 48. 
(14) 291483 by 42. 
(17) 620376 by 108. 
(20) 396469 by 144. 

52. The following method may be used in all caseB, whatever 
the multiplier may be. 

Example, Multiply 1342 by 324. 

The multiplier 324 is equiyalent to 4+20+300; hence we 
multiply 1342 sucoessiyely by 4, 2, and 3, and we arrange the 
work as in the margin. 

Here 5368 is 4 times 1342, 

2684 is twice 1342, 

and 4026 is 3 tunes 1342. 

The second product, 2684, is written so that its last digit, 
4, comes under the multiplying digit, 2. 

The third product, 4026, is placed so that its last digit, 6, 
comes under the multiplying digit, 3. 

However many digits there may be in the multiplier, each product 
must be placed with its right-hand digit under that multiplying digit which 
produces it. 

The products are then added as they stand, and as if the vacant 
spaces at the right hand were filled with O's. 

The result is found to be 434808. 

EXERCISE 8. 
Perform the following multiplications : — 



1342 
824 

6368 
2684 
4026 

434808 



(1) 


3217 X 


17 and 


18. 


(2) 


4316 X 


19 and 16. 


(3) 


3187 X 


14 




15. 


(4) 


7329 X 


21 , 


, 84. 


(5) 


8174 X 


45 




37. 


(6) 


9362 X 


54 , 


, 32. 


(7) 


4567 X 


89 




75. 


(8) 


3892 X 


98 , 


, 76. 


(9) 


4705 X 


74 




56. 


(10) 


6809 X 


63 , 


, 47. 


(11) 


6249 X 


28 




93. 


(12) 


3967 X 


39 , 


, 84. 


(13) 


67304 X 


39 




48. 


(14) 


62975 X 


46 , 


, 57. 


(15) 


73296 X 


57 




64. 


(16) 


69485 X 


82 , 


, 73. 


(17) 


63297 X 


45 




37. 


(18) 


73209 X 


38 , 


, 49. 


(19) 


63214 X 


76 




89. 


(20) 


32987 X 


92 , 


, 84. 


(21) 


86329 X 


83 




49. 


(22) 


94785 X 


27 , 


, 38. 


i23) 609457 X 


65 




87. 


(24) 


329629 X 


76 , 


, 82. 



SIMPLF. MULTIPLICATION. 



(25) 469396 X 39 aj 
(27) 660178 X 29 
(29) 4T63(Hx 38 
(31) 380698 X 47 
(33) 4e2SxtS3 . 
(35) 6623 X 135 
(37) 8639x266 ., 
(39) 746Bx625 . 
(41) 83967x296 . 
(43) 96032x668 
(45) 70327x631 
(47) 92076x492 
(49) 79426x396 
(51) GB4258 X 372 . 
(53) 598724 x 694 

(55) 483967 X 736 . 
(57) 537986x668 . 

(56) 75K64 X 873 

If 01 



137. 



(32) 706192 X B3 , 

(34) 6730x176 , 

(36) 6743x234 , 

(38) 6337x891 , 



667. 



tfa way be neglected 

pupil must bo careful to place each product i 
in Art 62 so that its lost figure may come 
figure which produces it. 

Example. Hultiply 9080 Li/ 307 ai:d 7030. 
(i) 9080 (ii) 



931. (40) 8339x329 

348. (42) 09681 x 323 

439. (44) 80175x139 

673. (46) 82076x329 

676. (48) 60739x397 

485. (50) 96-^78x472 

894. (52) 729346 x 483 

276, (54) 246639x625 „ 387. 

458. (58)426598x547 „ 239. 

949. (58)648375x769 „ 853. I 

394. (60)398765x983 „ 675. J 

of the figures of the multiplisT be 0, these 

forming the successive products; hut the 

' 1 the poaition explained 

under the multiplying 



V! 

1 



I 



635C0 
27340 
3787560 



the followii 
II) 70690x4081 
(3) 90660x607 
(5) 80050 X 830 
(7) 70080x620 
[9] 60670x820 
,) 130465x607 
I) 674032x403 



EXERCISE 9. 

g multiplicationH :— 
ad 2030. (2) 



X 350 and 6080. 

(4) 25700x906 „ 4030- 

(6) 37900x750 ,, 8040. 

(8) 62900x608 „ 2070. 

(10) 20900x730 „ 4080. 

(12) 206639x305 „ 4008. 

(14) 314708x708 „ Wfift. 



> 
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(15) 215689 X 208 and 8007. (16) 459638 x 509 and 8008. 

(17) 600524x340 „ 6070. (18) 730086x480 „ 8060. 

(19) 324008x507 „ 4600. (20) 476500x309 „ 6700. 

54. The result of multiplying three or more numbers together 
is called the continned prodnct of the numbers. 

Thus the continued product of 5, 7, and 9=5x7x9 

= 35x9 
=316. 

55. If a number be multiplied by itself, the product is called 
the Siiuaxe, or second power, of the number. 

Thus the square of 8 is 8 x 8, that is, 64. 

56. If a number be multiplied by itself twice in succession, the 
product is called the cube, or third power, of the number. 

Thus the cube of 8 is 8 x 8 x 8, that is, 512. 

EXERCISE 10. 

Find the continued product of 
(1) 28, 365 and 1749. (2) 87, 489 and 1265. (3) 49, 578 and 1362. 
(4) 12, 53 and 546. (5) 17, 25 and 868. (6) 19, 67 and 482. 

Find the square of 

(7) 365. (8) 678. (9) 694. (IQ) 752. (11) 869. 

(12) 1629. (13) 2637. (14) 3648. (15) 4729. (16) 6837. 

Find the cube of 

(17) 25. (18) 86. (19) 47. (20) 68. (21) 205. 

(22) 306. (23) 407. (24) 608. (25) 620. (26) 730. 

SIMPLE DIVISION. 

57. Division is the process of finding how often one number 
contains another. The former is said to be divided by the latter, 

58. The number to be divided is called the dividend. 

59. The number by which it is divided is called the divisor. 

60. The number which tells how many times the divisor is 
contained in the dividend is called the quotient. 

61. Division is denoted by the mark -t-, which is called the sign 
of division, and is placed between the numbers, after the dividend 
and before tri§ divisor. 

Thus 8-f-2 ikeans 8 divided by 2. 
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If the dividend does not contain tbo divisor on exact number 
of timaa, and we tiike away from tlie dividend ae miuiv timea tho 
divisor as we can, what is left ia called the lemaiader. When there 
is no remainder, the division is said to be exaiCt. 

Thus, 8 contams 2 foar tiraeK ciaotly, and there ia no remaiiidei. 
Also 9 cnntaina 2 four times, and leaves a Temainder 1. 

63. When the divisor ia not greater thiin 12, tbe division can 
be performed mentally, and the process ia called Short DivisioiL 
We proceed as followa: — 

Divide the first figure at the left hand of the dividend by the 
divisor, and write down tho quotient nndecucath that flgiiro. 

If there ia no remainder, then divide the nest figure by the 
divisor, and set down the quotient underneath it as before, and so 
an with each figure in eucce^ion. 

ExampU I. IHmde 4628 by 2. 

Each of the digits in the dividend can itself be divided by 3; heuos 
we can write down the qaotient at onoe, thns: — 
a } 1628 
^ "2314 

64. If the divisor does not go eiactly into each of the figures 
of tbe dividend, we proceed thus ;— 

Mxamiple 3. Divide 63784 by 4. 

4)^W 
15946 

Dividing C by 4 the quotient ia 1, and the remainder in 2 ; placing the 
2 before tlie next figure 3, we got 23 ; dividing 23 by 4, the quotient is 5, 
anil tbe remainder 3. Now dividing 37 by 4, we get 9 foe quotient, and 
1 tor remainder ; and so on. Each quotient digit ia put domi as before, 
under that digit wbiuh produces it. 

66. If the divisor is greater than the first figure of tho dividend, 
we take tho first two figures, or more, togetiier. 

Example 3. I>ividi! 37232 hy B. 

Frooeedint; as in tbe former examples, we find that the quotient ia 
6805, and that there ia a remaJndei: 2. 

■ B ) 37232 

6205, remainder 2. 
EXERCISE 11. 
Perform the following divisions : — 
(1) 46981^ 2. (21 875fi2-^ 2. (3} 69576-v- 8. (4) 974.15-^ 8. 
C6) 582684- 4. is) 98750-^ 4. (ji Sia'SS^ &• '*^ W^'^-^ ^ 
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(9) 88068-=- 6. (10) 67498^ 6. (H) 87396^ 7. (12) 61786-*- 7. 
(13) 28632-t- 8. (14) 87496^ 8. (15) 31212-i- 9. (16) 62128h- 9. 
(17) 29183-^11. (18) 41679-=-ll. (19) 30766-^12. (20) 67604^12. 

In the following divisions find botii qnotieni and remainder : — 
(21) 730435-i- 2. (22) 833785^ 2. (23) 761914-t- 3. (24) 113564-j- 3. 
(25) 103749-^ 4. (26) 161679-r 4. (27) 284662-f- 6. (28) 381993 -r- 6. 
(29) 368746-^ 6. (30) 441169-^ 6. (31) 346602-5- 7. (32) 479447-^ 7. 
(33) 286969-r- 8. (34) 422987 -r- 8. (36) 287839-t- 9. (36) 448887 -r- 9. 
(37)278489-11. (38) 406398-Ml. (39)868479^12. (40)460667-^12. 

66. If the divisor be a number which can easily be separated 
into factors each less than 12, we can divide bj each of these factors 
in succession. 

Example, Divide 61075 by 36. 

We see that 36=6 x 7 ; so we will divide 61076 by 6, and the quotient 
by 7. 

r 5 )J5107^ 
The required quotient is 1746^ and is thus obtained ^^j 7 \ 122I6 



by two operations in short division. 

EXERCISE 12. 
Perform the following divisions : — 



1746 



(1) 67606-h 14. 

(4) 41904-f- 18. 

(7) 96876-T- 26. 
(10) 68528- 32. 
(13) 65688-^ 42. 
(16) 69876-h 64. 
(19) 86184H- 63. 
(22) 69454-^121. 



(2) 66070-j- 16. 

(5) 72613-j- 21. 

(8) 80668^ 27. 
(11) 60690^ 36. 
(14) 66420.T- 45. 
(17) 66286-^ 55, 
(20) 93376-f- 64. 
(23) 97416-T-132. 



(3) 42384- 

(6) 88176 

(9) 38612 

(12) 59472 

(15) 66480 

(18) 71466 

(21) 68796 

(24) 93168 



16. 

24. 

28. 

36. 

48. 

66. 
108. 
144. 



67. If there should be a remainder after the division by either 
or both of the factors, the quotient is obtained as in the preceding 
examples ; but to get the true remainder we multiply the second 
remainder by the first divisor, and add the first remainder. 

Example, Divide 83249 by 63. 

We see that 63=7 x 9 ; so we will divide successively by 7 and 9. 



j 7 ) 83249 
^^t 9)"ll892 



11892—6 
1321—3 



( 
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22ie lirst remainder, 5, denotes 6 uniU\ the second remainder, 3, denoites 

\ 
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), to obtain tho trae i-emBiiD^ler, we multiply the seoond 
remainder, 3, bj tlie first divisor, 7, and we add the first remainder, 
5, to the reanlt. We thus get 26 for the oomplete remainder. Tlie 
qaolient ia 1321. 

EXERCISE 13. 

In the following diyinionH find both quotient and remainder ; — 



(1) 1623474- 

(4) 698693-7- 

(7) 452705-^ 42. 

(10) 472706-!- 24. 

(13) 459372^ 31. 

(16) 870361-^ 73. 

(16) 789437-=- E6. 

(22) 938652-^131. 



(2) 294613-r 28. 

(5) 237169-H 16. 

(8) 683549-^ 04. 

(11) 661618-^ 48. 

(14) 661881-^ 32. 

(17) 6e0483-T- 25. 

(20) 968745-^ 81. 

(23) 638498-;-133. 



i-h 45. 

(6) 383624- 37. 

(S) 848261-^ 18. 

(12) 791433-^ 66. 

(15) 670526^ 64. 

(18) 650947-^ 36. 

(21) 729364-=-10e. 

(24) 397683-^144. 



68. When the divisor ia 10 or 100, the qiuitieiit and remainder 
can be written down at once. When we diride by 10, the last figure 
of the dividend ia the remainder; and when wb dii^ide by 100, the 
last two figures of the dividend form the remainder. The other 
flguree of the dividend form the quotient. 

Example. 73269 -^ 10 gives 7326 as quotieot, and 9 hs remainder. 
73369-MOO gives 733 as quotient, and 69 aa letnaindei. 

EXERCISE 14. 
Write down the quotient oiid remainder when each of the tollowing 
nnmbcrs ia divided (i) by 10; (ii) bf 100. 

(1) 6334751. (2) 7398632. (3) 4960736. 

(4) 3293875. (5) 601B893. (6) 8664078. 

(7) 9214657. (8) 6980079. (9) 3873058, 

69. To divide by 20, 30, 40, etc, we proceed thus :— 
m.^xan^te. Divide 637825 by 40. 

40 ) 63782.5 



n 



'e know that tho sasiest faotora of 40 are 10 and 4. To divide by 10 
-we mark off (he 6 ; that ia, 637835-i-lO gives 63782 cnii for quotient, and 
5 nnt'M as reniitinder. Next wb divide 63783 by 4, which ia the other 
faator, and we have 15946 for qu<itient, and 3 as remainder. But 
it mnst be remembered that thia remainder ia 2 teni, and nben we add 
to it the first remainder, 6, we get the trae remainder, 25. 



70. To divide by 200, 300, 400, et«., we proceed i: 
way, but to divide by 100 we mark oft' the !wo IJuA&^iKe 






KXKRCISE 16. 
PeTform tlia fnllowiiig divisi 



(1) 917846-H aO. 



(2) 851709-;- 30. 

(5) B2HJ3C-H 60. 

(8) E40R19-^ 30. 

(11) 4173164- 400. 

(14) 684073-^ 700. 

(17) 629392-^1100. 



1 



(3) 796164-^ 40. 
(6) 762891-^ 70. 



(9) 839527-; 
(12) 8517934 
(15) 
(18) 



1200. 



Q the following 



,a muif figniea ai 



31 ) 142817 ^4607 



(7) 606255^ 80. 
(10) 573982-^900. 
(13) 710018-^600. 
(16) 462863 -§-900. 

71. Wlien the operations are written in full, 
examples, we have what is called Long DiviBion. 

Example 1. Divide 143817 hy 81. 

We begin at the left of the diTidenil end we takt 
are reqnired to make up a number greater than 
Uie divisor ; in this case we most take the three 
figures 142. 

We find that 143 contains ai four times, with 
a remaiiuler; hence 4 is the first figure in the 
quotient. Subtracting 4 times 31 from 142, the 
remainder ia IS. 

Puttiog at the right of this the next figoie 8 
of the dividend we gt^t 188, and we lind that 188 
oontaiDS 31 six timee, with a remainder ; henoe 
6 Is the second figure in the iguotien t. 

Sulitracting 6 times 31 from 138, the remainder 

Puttiog the next figure of the dividend, namely 1, at the right 
we get 21. But 31 is not contained in 21 ; heuce 
third figure of the quotient. 

Nest potting 7 at the end of 21 we get 317, and we find that 81 i« 
contained ia 317 seven times exactly; henne the fourth figure of the 
quotient is 7, and the wliole quotient ia 4607. 

Caution 1.— At every step the pupil must be caretnl to Save a re- 
maintler s>talle7i than the divisor. 

Cjutidh '2. — For every flgura brought down fl'Om 
Hgiire must be pUced. in the quotient. 

ExampU 2. Divide 9*276 bij 37. 

Firstwe take the figurea 94 to make up a nmnber 
greater than tJie diviaor. 

For the first figure of the quotient we tty 3, but 
37x3 = 111, which is greater than 94; therefore 3 
is too great, so we try 2. Now 37 x 2 = 74, therefore 
3 is the first figure of the quotient. 

Subtracting 74 from 94, the remainder is 30; 
and putting the next figure 3 of the dividend at 
the end of 20, we get 202. We tben proceed hh 
before till all the figures of the dividend are brought 
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B dlTidend a 



) 94276 { 2B4B 
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EXEKCISE 16 




^ 


^^Herform the foUowing divJalonB :— 




.^l 


^■^) 10014H-31. 


(2) 132Sl-;-41 


(3) 


11934-5-llV^H 


<4) H274-f51. 


(5) 11076-71 


(6) 


12636-5-81, j 


(7) 1«96^9L 


(8) 10140-62, 


(9) 


lUOS-5-62. 


(10) 12874H-82. 


(11) 13709-§-92. 


(12) 


10511-5-23. 


(13) 11667-43. 


(14) 13074-^63 


(15) 


18031-5-73. 


(16) 14412 H-83. 


(17) 172054-93 


(18) 


13430-5-34. 


(19) 10138-5-74. 


(20) 13912-4-94 


(21) 


12285 -=-65. 


(22) 19875^75. 


(23) 12495-95 


(24) 


16720-5-95. 


(25) 183141-19. 


(26) 247863-H29 


(27) 


865362-5-39. 


(28) 506928-;-59. 


(29) 685948-5-69 


(30) 


599057-5-79. 


(31) 305431^89. 


(32) 162979-1-17 


(33) 


330706-5-37. 


(34) 368702-^.47. 


(35) 494646-57 


(36) 


635129-5-67. 


72. We may proceed a» in Art. 71, 


however krge the divisor 


maybe. 








Example. Divide 66aJ64 by 334. 






Note— To help th 


pupil in finding tlie 






^^ b^^riting do. 


quotient lie might 
n a lablo sui^h as 


324 


66S4G4 (1736 
324 ^ 


324x2 


- 648. 




33«* J 


^^B« 324x3 


= 972. 




2268 ^^^m 


^^B 324x4 


= 1296. 




1160 ^^^1 


^^H 334x6 


= 1620. 




972 ^^M 


^^H S34x6 


= 1944. 




1944 ^^^1 


^^H 324x7 


^2268. 




1944 ^^^H 


^^H S24xB 


= 2592. 






^^K. 324x9 


= 21116. 

EXERCISE 17 




^ 


Pariorm the Mlowing diTiaioDB :— 






(1) 1062766-;- 113. 


(2) 2070966-^ 2 


8. (3) 


718258- 363. 


(4) 27030094- 447. 


(5) 2836512^ S 


i- (6) 


2864673-=- 669. 


(7) a9a4I25-^ 746. 


(8) 2199879-5- 8 


1. (8) 


17601614- 933. 


(10) 132S736-H 147. 


(11) 1872720-5- 2 


6. (12) 


25642504- 325. 


(13) 2712096-^ 438. 


(14) 3199a7a-^ 5 


4. (16) 2933216- 64L 


(16) 260342.1- 763. 


(17) 2431485-5- 8 


7. as) 


17614804- 933. 


(19) 2859912-h 471. 


(20) 2815058- 5 


2. (21) 


31275004- 695. 


(22) 2598015-^ 763. 


(23) 2063i>00-h 8 


4. (24) 


12149284- 936. 


(26) 10165S4-;-lU33. 


(26) 1128256-lL 


>6. m\ 


\\«Ri«sa— vi&»... 
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(28) 2008773-S-2301. (29) 2769988-5-2987. (30) 2780766^8107. 
(31) 8098784-^4066. (32) 8949986-^6708. (33) 3628174-^6002. 

(34) 3423616-T-7069. (35) 3544019-7-8927. (36) 2668180 -r- 9306. 

73. The relation between Divisor, Dividend, and Quotient in 
exact division maj be written in either of the two forms 

Dividend -r- Divisor = Quotient, 
and Quotient x Divisor =« DividendL 

74. In inexact division 

Quotient x Divisor -f Remainder « Dividend. 

MISOELLANEOUS 



The Four Simple Bules. 
EXERCISE 18. 

(1) At the beginning of the year there were 1300 scholars in a sohooL 
During the year, 367 were admitted, and 189 left. How many scholars 
were there at the end of the year? 

(2) A boy lost 267 marbles out of 802 ; then he won 144, after which 
he lost 224 ; how many had he left? 

(3) Harry has 8 bags of marbles, each containing 260, and Willie 
has 6 bags, each containing 806 ; how many marbles have they together? 

(4) Tom has 6 lots of marbles, each containiug 607, and Bob has 4 
lots of 608 marbles each ; which has the most, and by how many? 

(5) A school contains 166 boys and 123 girls; how many buns 
would be required to give 8 to each girl and 2 to each boy ? 

(6) If each of 86 trucks in a goods train contains 18 barrels of beer, 
and each barrel contains 86 gallons, how many gallons of beer is the train 
carrying? 

(7) How many yards of calico would a factory working 10 hours a 
day make in a week (6 days), from 806 looms, each making 6 yards an 
hour? 

(8) Twelve trains of 9 carriages each run daily on a railway, and 
ach carriage contaius 47 persons ; how many people are conveyed in a 

*\ 3ek (7 days) ? 

\A &^^{Q) There were 6032 soldiers in a camp, and a quarter of them 
\ >ched away ; how many were left ? 

ma,^^^ ^) A boy had 662 marbles ; he kept 28, and divided the rest eqnally 

nC' ?iu ® ^y^> ^^^ many did each boy receive? 
amoBA Suhi ^^^ ^^^ ^^^^ ^^^ ^^^ ^^^^ between them ; Dick had a third of 

'1 1 Tl nutiP^ many nuts had Tom ? 

}m • B^nd ^f a shopkeeper buys 861 bundles ef wood, each contaioingf 264 

1 Qv' ^ till m many smaller bundles, each containing 148 pieces, can be 

— ^ from A \ 
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(13) Each of 155 bags contains 309 nnts. If tHe nata are divided 
among 13<1 boje, how man; will each get? 

(14) If 97147 pennieB are to be divided equally among 52 men and 
51 women, bow many will eaob receive? 

(15) If 4281 waUinta, 1135 cheHtnuts, and 2954 brazil nnta are 
divided equally among 93 boys, bow many nata does each get ? 

(16) Tbere are 20 heaps of apples, i^ach consisting of 481. If the 
apples are divided equally among 37 boys and 37 girU, how many will 

(17) If walnnta are aold at 14 a penny and chestnuts at 20 a penny, 
how many pence must be paid for lii7'i ivalniitB and 1940 chestnuts 7 

(18) A mctohant bought 56 boxes of eggs, each box Lolding 120 
eggs. 6 eggs in each box were bad. He lepucked the good e^gs in 40 
iMies each holding tbe same number of egga ; hovf many did he put into 
each box? 

(19) A merfihaot boaght 3150 dozen oranges. After throwing away 
IB Boore of had ones he put tbe rest into boxes, each containing bail a 
gross ; how mauy boxes did he fill 1 

(20) *■ ncwapapar boy sells sii dozen papers each day on Monday, 
Tnesday, Thursday, and Friday, and twice as many each day on Wednea- 
duy and Saturday ; how many papers will he sell in a year (52 weelta)! 

(21) A tram-car carries 1053 people on Monday, 210fl on Tuesday, 
1001 on Wednesday, 2093 on Thuradaj, 1084 on Friday, and 2560 on 
Saturday; how many more passengeia are there during the last three 
days than during the first three days ? 

(22) What is the product of 7209 and 29? 

(23) The multiplicand is 98760; multiply it hj 76. 

(24) Tind 56 times 740fi9. 

(25) What is the sum of 30 numbers, each of which is 6789 

(26) Wliat number is 39 tiuies as great aa 4S76 ? 

(27) ^''^^ "iB product of 197 and 50C to their difference. 
(281 l''ind tbe product of the siun and difference of 584 and 
(2fl) By huw much is 200 times 1080 greater than 150 times 1018' 

(30) Take the Bom ol 708 and 59D from their product. 

(31) What number must be added to 45 times 57 to make 40007 



J) Find the diffatenoe between 23 times 107 and the 23rd part 
,0. 



of 6211 

(33) Divide the diflerence between 72427 and 90005 by 34. 

(34) Divide the product of 376 and W82 by 47. 

(35) Divide the sum of 9206, 16052, 162, and 10600 by 68, 
~'&e} How many times is 3S contained in 7^067 

"- - y times does 17165 contain 47 7 

H) Huw many times can 91 he taken ir»m \'i.\'W\ 



^ 



I 

1 part I 
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(39) What number most be multiplied bj 59 to produce 64310? 

(40) What is the thirteenth part of 41691 ? 

(41) What number divided by 163 will give 3070 as quotient ? 

(42) The product of two numbers is 200410 and the greater of them 
is 490 ; find the other. 

(43) What is the dividend, when 287 is the divisor and 20097 the 
quotient ? 

(44) Divide the product of 5093 and 8007 by the sum of 857 and 
108 ; and give the remainder. 

(45) Fii^d the difference between the product of 4083 and 97, and 
the product of 180 and 569. 

(46) Multiply the sum of three thousand and five, and eighteen 
hundred and sixty-two, by their difference. 

(47) If 19460 is the dividend and 695 is the quotient, what is the 
divisor ? 

(48) What number subtracted from one hundred thousand would 
leave seventy thousand and fifty-eight ? 

(49) If the quotient is 37, the divisor 35, and the remainder 29, what 
is the dividend? 

( 50 ) How many times can fifty-nine be subtracted from ten thousand, 
and what is the remainder? 

MEASURES OF MONEY. 

75. In the British Isles we have gold coins of two sizes in general 
circulation. They are called a sovereign, and a half-sovereign; 
two half-sovereigns together being of exactly the same value as (me 
sovereign, 

76. To represent values of less than a half-sovereign, we have 
coins made of silver, and for still smaller values coins made of bronze. 

The principal silver coin is called a shilling, and is such that 20 
of them represent the same value as one sovereign, and 10 the some 
value as otie half-sovereign. 

The principal bronze coin is called a penny, and is such that 12 
of them represent the same value as one shilling. 

77. The other silver coins in circulation are called 

(1) a crown, which is worth 5 shillings, 

(2) a half-crown, 2 shillings and 6 pence, 

(8) a florin, 2 shillings, 

(4) a sixpenny piece, 6 pence, 

(5) a threepenny piece, 3 pence. 

The other bronze coins are 

(1) a half -penny, 2 of which make one penny, 
4^d (2) a farthing, 4 of which make one penny. 
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78. The value of an article in estimated in English moiie^ na a I 
certain number of pounds, shillings, and pence. | 

A Slim uf money, such as 7 pounds Vi shilUngs and 5 pence, is , 

written £7. 12b. bd. 

The symbol £ stands for tlm Latin vord libra, ibe letter e, for loliilut, 
and the letter d. for lUimriua ; these worda were the names of certain 
Soman coins oi Bums of maney. 

One farthing is represented by placing J immediately nfler the 
number which denotes pence; two farthmgs, or oae balQ)«iiiy, by 
the symbol J ; and three farthings by |. I 

Thus 7 ponnds, 12 shillingB, fi pence, and 3 farihinga, is written ' 

£7. 12t. 5|il. 

The reason for using the symbols J, J, |, will be eiplained when 
we consider _/>ae(uWM, ' 

79. Of coins which are not now in use, the most important was 
the sninea, which was made of gold and was worth 21 shillings ; tlio 
word guinea is still commonly used in speaking of this amount. 

80. The relations between the pound, the shilling, and tke 
pe nny are stated in the following I 

^^Ht' EaiTiBH MoMET Table. ~4^^^H 

^^H^ 4 forthings make 1 penny. '>)l^^l 

^^T IS pence l sMUnff. !!^^H 

20 shillijiga 1 pound. I 

It ahould alBo be remembered that £1 = 4 cromis = 9 half-crowns = 10 

florins^lO BiKpeno«e=8U threepences = 2 iO pEnnie8 = 4S0 half-pennies 
^StiO farthings. 

EEDUCTION OF MONET. \ 

81. Sums of money expressed in terms of the same unit, for 
example, 16 shillings and IS sliilliMgs, are saiil to he of the same 
denomination ; and a sum of money expreaseJ in terms of a larger , 
unit, \h of hig}ief denomination than when expressed in tonus of a 
smaller. For example, 2 pounds is of a higher denomination than 

40 shillings, although it ia of the same value. , 

When we find how many farthings there are in a given number 
of pounds, ahillings, and pence, or the number of pounds, shillings, 
and ponce equivalent to a given number of farthings; or, generally, 
when we convert a quantity from one denomination to another, we I 

are said to reduce it, and the process is called reduction. 

Thna, 20 HhillingB become 1 pound, when redwed to pouniis, and SiO ' 

pence, when redtieed tc 



28 REDUCTION OF MONEY. 

82. To reduce a sum of money to a lower denominatio i 

Example. Reduce £21. 128. 6|<2. to farthings, i 

We multiply the number of ^ /o fa 

pmnds by 20, and add to the ^L^^ ^ 

product the number of odd shil- —- 

lings; we then multiply this 439 = number of «Wtttn^«. 

result by twelve, and add the 1? 

number of odd pence ; lastly, we 6274 = number of j^inee, 

multiply the number of pence by 4 

4, and add the odd farthings. 2l099 =number ot farthings. 

EXERCISE 19. 
Reduce to shillings 
(1) £4. IBs. (2) £12. 7s. (3) £26. 18«. (4) £60. 4f. 

Reduce to sixpences 
(5) £3. 16«. (6) £7. 128. 6(2. (7) £16. 14s. (8) £34. 16«. 6d. 

Reduce to threepences 
(9) £6. 16«. (10) £10. 13«. 3d. (11) £21. 17«. 6d. (12) £50. 18». 9d. 

Reduce to crowns 
(13) £36. (14) £10.68. (15) £27.108. (16) £63. 16#. 

Reduce to half-crowns 
(17) £15. (18) £21. (19) £32. 28. 6d. (20) £45. 6f. 

(21) £50. 78. 6d. (22) £60. 128. ed. (23) £75. 168. (24) £80. 17«. 64. 

Reduce to florins 
(25) £15. (26) £21. 28. (27) £32. 48. (28) £46. 6$. 

(29) £52. 88. (30) £66. lOs. (31) £70. 128. (32) £75. 14<. 
(33) £82. 168. (34) £93. 188. 

Reduce to pence 

(35) £4. 38. 6d. (36) £8.178. 7d. (37) £15. U. Id. 

(38) £19.118. 4d. (39) £21.138. 5d. (40) £36. 14f . 8d. 

(41) £162. 168. 9d. (42) £265. 128. 3d. (43) £375. St, Id. 

Reduce to halfpence 

(44) £5. 108. 8id. (45) £10. 148. ^d. (46) £26. 17«. 74d. 

(47) £37. 188. 9d. (48) £150. 138. lOid. (49) £266. lOf. lid 

Reduce to farthings 

(50) £6,108. 7id. (51) £9.198. 7^ (52) £12. 138. llj<t 

(53) £16.178. 2id. (54) £18.118. 9Sd. (55) £26.148.1014. 

(56) £32. 198. Sid. (57) £146. 108. 7K (58) £^0. 168. 9K 

/39} £375. 128. 4fd. (60) £590. 168. 10|d. 



REDUCTION OF MONET. 



1^^ 83. To reduce a sum of mone? to a higher denomuiatioii. 

Exav^lt. Reduce 21099 /art ftinjjs lopouadg, ihilliiigB, pence, etc. 
f • We divide auoceiisivEly by 4, 12 and 20; the HacceBGive remBJndeni 



ig the nnmbac of odd fartbiogs, penoe, aud shillinEa respectivelj, 
h She complete operation ia shewn tlius : — 
4 ) -21099 

13 } 521i pence, and Sfarlhingi ovel 
20 ) J39 Bbilliag/, aai G pence o\ei 
21 pouadt, and 19 ihillini/s o- 
erafoM 21099 farthinga=£21. 19<. 6gd. 



I (8) 







EXERCISE 20. 


a) 873 


6174 


62328 ; 613476 fartbmgB in pence and fartbinge. 


(2) 437 


8207 


69BS2 ; 418609 pence in abillinEB and pence. 


(8) 83fi 


6174 


33067 ; 693696 shillings in ponnda ii.id ahillinga. 


<4) 874 


4G03 


40501 ; 618390 lialfpence in £. (. d. 


(5) 988 


6852 


13095 ; 107135 ^tliinga in £. «. d. 


(6) 426 


2067 


10762 ; 191376 cxowna in £. (. d. 


(7) 861 


1363 


29639 : 280385 fiorina in £. ,. d. 


(8) 698 


5099 


42735 ; 379197 half-crownB in £. /. d. 


(9) 712 


6560 


29073; 468013 rixpenoaa in £. <. d. 


JO) 833 


1093 








OOMPOUHD ADDinON-MONET. 



84. A componnd quantity is a, quantity in tho expresaiou of 
which there are terms of different deooniinations. For examjilB, 
£5. 6». lOrf. is a, compoimd quantity with tenns of three different 



86, When wa add together iseveral sums of money, we arrange 
them so that the numbers which denote pence are all one undi^r 
Another in a column, those which denote ehHIiugs one under another 
in a column, and so also those which denote jioumJs. 
' "We add together the number of pence, carry forward ahillingB or 
,' multiples of 12 pence, and set tlown the remainder. And we treat 
the other colmuna in a similftr way. 



80 COMPOUND ADDITION — ^MONEV. 

Example. Add together £37. 6«. lOJd., £42. 128. 6^. and £94. 15«. 4i4. 

£ s. d. 
87 6 lOi 
42 12 61 
94 15 4| 

174 14 9i 

We begin at the right hand by adding together } which represents 
3 farthings, J which represents one farthing, and J which represents 2 
farthings; we get 6 farthings, which is l£e same as 1 penny and 2 
farthings. 

We write down ^ , the symbol for 2 farthings, under the other symbols 
for farthings ; and we carry the penny to increase the pence-column. 

Adding now the pence-column, we find that it amounts to 21 penoe. 
But 21 pence are equivalent to 1 shilling and 9 pence. We therefore 
write down the penoe at the foot of the pence^column, and transfer the 
1 shilling to increase the shillings-column. 

The shillings-column amounts to 34 shillings. Hence we write down 
14 shillings, and transfer 1 pound to increase the poundB-oolnnm. 

Lastly, adding the pounds-column, we get £174. 

The result of the addition is therefore £174. lis. 9id. 









EXERCISE i 


21. 




Add togethei 


: 










d. 




d. 




d. 


d. 


d. 


(1)7J 




(2) 64 




(3) 64 


(4) 61 


(5) 74 


2i 




2| 




74 


24 


^ 


6i 




74 




lOf 


61 


7; 


54 




101 




84 


lOf 


11: 


6|t 




lis 




6i 


7i 


61 


s. d. 




8. d. 




8, d. 


8. d. 


«• d. 


(6) 6 104 




(7) 10 6 


1 


[8) 17 61 


(9) 13 64 


(10) 13 64 


2 3J 




17 44 




18 9 


12 3| 


7 8i 


11 6i 




2 9| 




12 34 


6 24 


19 111 


16 8i 




6 84 




16 lOJ 


15 104 


6 84 


17 24 


d. 


19 3 


8. 


7 84 


13 74 
£ 8, d. 


7 31 


£ 8. 


£ 


£ 8, d. 


(11) 2 13 


5 


(12) 6 


2 


9 (13) 


10 13 4 


(14) 11 11 6 


4 2 


9 


7 


3 


1 


7 2 3 


9 8 7 


3 6 


4 


3 10 


8 


4 6 3 


12 3 4 


6 10 


8 


4 


6 


9 


12 16 7 


2 9 10 


£ 8. 


d. 


£ 


«. 


d. 


£ 8. d. 


£ 8. d. 


(15) 4 8 


9 


(16) 7 


16 


71 (17) 


6 7 104 


(18) 7 8 61 


10 10 


6 


10 13 


104 


12 14 34 


13 10 lOj 


6 5 : 


10 


13 10 


9| 


15 16 8i 


16 15 8$ 


12 11 


3 


14 


8 


44 


10 18 41 


8 4 94 



COMPOUND ADDITION — MONEY. 



31 



£ «. d, 

a9) 12 9 lOJ 

16 10 9i 

11 15 ^ 

6 8 lOJ 



£ 8, d. 
(20) 7 10 7i 

12 16 84 

13 7 Hi 
9 16 lOi 



£ 8, d. 

(21) 14 12 6i 

7 8 9 

10 12 104 

7 18 3| 



£ ». d 

(22) 16 18 ^ 

10 12 6 

15 15 54 

6 9 74 



(23) 



£ 8. 

2 13 
17 9 

6 15 
19 17 
17 16 



d, 
54 

44 
2 



£ <. (2. 

(24) 9 10 34 

16 14 34 

6 17 lOJ 

12 2 84 

19 17 4| 



£ 8. d. 

(25) 12 14 64 

3 19 7i 

6 2 9 

17 14 64 

18 17 34 



£ 8. d. 

(26) 6 7 6J 

10 12 9 

13 16 44 

17 8 94 

6 10 3| 



£ 8, d, 
(27) 16 10 94 

8 19 7 
16 7 Hi 
14 16 4i 

7 8 34 



£ 8, d. 
(28) 13 14 8i 
12 16 64 



7 

15 

9 



18 lOi 
7 54 
10 4 



£ 8. d, 
(29) 9 15 9 
18 18 114 

7 19 104 
16 7 6i 
13 14 8i 



£ 8, d, 

(30) 10 7 n 

17 10 44 

3 12 10 

16 13 Hi 

19 9 64 



£ 
(31) 37 



8, d, 

2 6i 

19 16 34 

7 13 64 

33 7 2i 

16 17 44 

69 12 3 



£ 8. d. 

(32) 63 19 64 

29 6 2 

2 13 7J 

83 15 44 

36 10 64 

18 19 10 



£ 8, d, 

(33) 24 9 74 

6 16 2| 

92 9 104 

39 17 6 

78 8 44 

17 14 9 



£ 8, d, 

(34) 63 19 64 

20 14 6 

7 8 2i 

16 13 64 

92 3 9 

40 17 Hi 



£ 8. d. 

(35) 62 14 lOJ 

24 7 6 

17 13 44 

80 16 74 

17 2 34 

4 6 3i 



£ 8. d. 

(36) 17 15 44 

32 14 8 

16 2 34 

51 11 64 

13 6 2| 

24 13 6 



£ 8, d. £ 8. d. 

(39) 619 13 64 (40) 357 16 84 

326 12 104 135 13 2| 

29 9 6| 753 12 I04 

862 19 64 203 7 8 

81 9 1 84 19 2i 

398 14 5i 641 16 74 



£ 8. d, 

(37) 21 16 llj 

7 10 2 

56 17 44 

63 19 84 

4 9 74 
69 18 lOf 



£ 8. d, 

(41) 281 9 IJ 

636 12 44 

73 5 9 

872 18 4i 

49 13 3J 

827 16 94 



£ 8. 


d. 


(38) 10 16 


114 


9 7 


8 


63 16 


H 


6 3 


6i 


78 10 


114 


63 12 


8 


£ 8. 


d. 


(42) 629 4 


24 


326 12 


61 


96 3 


24 


526 16 


8i 


320 4 


6 


69 17 


24 



82 OOMPOTJND ADDITION — MONKY. 

£ <• d, £ $. d, £ 8. d. £ 8, di 

(43) 931 12 3i (44) 359 2 4^ (45) 702 13 4^ (46) 438 17 6} 

40 13 7J 71 13 6i 901 3 7J 183 14 3 

287 12 6} 784 5 7 632 19 11 33 8 3f 

463 8 3 479 12 7J 84 3 7} 234 16 6J 

676 19 lOi 93 7 8 9 9 9J 479 12 7J 

535 7 41 148 6 11| 715 16 4 43 7 4J 

67 11 7| 92 18 4| 123 4 5$ 567 8 9 

£ 8. d. £ 8, d. £ 8, d, £ 8. d, 

(47) 132 13 4i (48) 219 16 6i (49) 413 9 7 (50) 569 16 8i 

479 12 6i 63 8 4 687 11 6J 63 2 6^ 

327 13 74 614 19 3J 93 4 lOJ 384 16 6} 

236 11 4J 713 16 9i 432 16 8^ 46 7 llj 

67 6 3i 48 9 2| 567 13 4} 297 13 6 

429 12 3| 664 16 6^ 83 17 ll 314 4 2^ 

363 14 6| 89 8 11^ 616 4 6| 93 18 6^ 

98 12 7 101 7 4 689 16 9 164 6 10^ 



COMPOUND SUBTBACTION— MONET. 

87. Compound Subtraction is the subtraction of one compound 
quantity from another of the same kind. 

88. To subtract one sum of money from another we place the 
sum to be subtracted below the one from which it is to be taken, 
pence below pence, shillings below shillings, and pounds below 
pounds. 

Example, Subtract £3. 4«. Qd, from £5. 158. lOd, 

In this example the lower figure in each colamn is less 
than the upper one. If therefore we take 6 from 10, 4 from 
16, and 3 from 5, the remainders are 4, 11 and 2 respec- 
tively ; and the result is £2. lis, id. 

89. If any term in the lower line be greater than the term of 
the same name in the upper line, we again proceed as in simple 
subtraction. 

Example, Subtract £6. 17«. 9d,from £9. 10«. Sd, 

We cannot take 9 pence from 8 pence, so we increase 
the 8 pence to 20 pence, and at the same time we increase 
the lis. ki the lower line to 18«. The remainder from the 
pence coli!|mn is then 11 pence. 

Again, we cannot take 188. from 10^., so we increase the 
lOs. to 30«., and we increase the £6 in the lower line to £7. 

The difference is thus found to be £2. 128. lid. 



£ 


$, 


d. 


6 15 10 


3 


4 


6 


2 


11 


4 



£ 8. 

9 10 
6 17 


d, 

8 
9 


2 12 11 



COMPOUND SUBTKA.CTION — MONGY 

By the method of ArL 39 the mpntal etepa are ns followH : — 
Ist. 9^. Biiid llii. mako Is. 8d. ; write down llii. and carry 1*.; 
Qnd. li. and lis. make lUs.; and ISa. maka £1. lOs.; write down 
Xii. and oany £1 ; 

Bid. £1 and £6 make £7 ; and £a make £9 ; write down £a. 
■ tChe reault is £3. 12a. llrf, 

^ EXERCISE 22. 

Perform the following Bub tractions: — 
£, t. d. £ (. d. £ «. d. £ f. d. £ s. (2. 

(1) 4 10 9 (2) 5 16 a (3) 10 17 11 (4) 29 15 10 (5) 36 12 6 



£ s. d. 

(6) 2 4 3 (7 

1 3 6 

£ «. (/. 

(11)2110 5i 
16 9 7S 

£ ». rf. 

(15) 60 8 lOi 

sail 6i 

£ 1. d. 
(19) li 16 10 

8 17 Oi 

(23) 45 ?■ 
38 10 lOJ 

£ «. ([. 
(27) Bl 1 li 

9 IB 8 


£ i. d. £ 
5 10 2 (8) e 
2 7 4 4 

£ 1. d. 

(12) 35 13 9i 

16 7 lOi 

£ t. d. 

(IB) 70 7 6 

45 10 3J 


. d. £ 8. 
7 6 (9) 7 9 
8 5 10 

£ f. rf. 

(13) 42 13 6 

18 U 2i 

£ «. d. 

(17) HO 12 3J 

16 16 61 

£ <. <?. 

(21) 16 17 2i 

8 17 9i 


£ 8. d. 

1 (10) 10 12 4 

6 6 IS 10 


£ s. 

(14) 50 11 

22 13 

£ .. 

(18) 90 15 
50 16 

£ s. 

(22) 84 10 

16 19 

£ *. 

(26) 03 16 

29 19 

,30)|u 

£ t. 

(34) 700 

11 1 


d. 
d. 

J 

1 
1 

d. 

n 

lOi 

rf. 


£ «. 

(20) 10 

19 


d. 
3i 


(24) 67 13 

(28) 67 13 
10 U 


d. 

d. 


£ >. (Z. 

(26) 83 10 2i 

18 19 RJ 

£ s. i. 

(29) 52 9 IJ 

21 la 71 

£ s. <f. 

(33) 804 13 lOf 

710 10 a 


£ 1.. d. 

(31) 300 OJ 

10 19 lOJ 

(35) 903 1 l' 

99 1 lOJ 


£ ,. d. 

(32) 900 13 lOi 

39 10 llf 

£ (. a. 

(36) 700 10 
5 1*2 7i 


£ >. d. 

(37) 904 10 lOi 

93 19 111 


mm^i 




u 


^^^ 






^^^^1 




^^^^^^H 




^^^H 



34 COMPOUND SUBTRACTION — MONET. 

(3D) Take £309. 17«. GJd. from £63a. 5$. B^d. 

(40) Taks £G07. lit. T^d. from £730. 12i. 6}<2. 

(41) Tftka £85. 16«. 21d. from £109. 1I«. 2d. 

(42) Subtract £62*. 16«. XOid. from £720. lis. lid. 

(43) Subtract £60. ISi. G^d. from £630. 9s. fid. 

(44) Subtract £96. 1G>. 2^<I. from £103. 15i. Id. 

(45) Find the difierenoa b«tween £7B1. U. IJi and £309. Ifti. f 

(46) By Jiow much IB £130, Ifii. ad. greater than £93. 17<. 4d.7 

(47) By how ranch does £260. 17*. 3d. faU short of £6007 

(48) Bj hovr much is £600. 164. 5d. lean tbaD £750. 6i. 3d.? 
(48) Hov much muEl be added to £86. 12a. 9d. to make £2007 
(SO) How much must be taken &om £200. 19(. 5d. to leave 

£106. 17(. lOd.7 

COMPOUND MTJLTIPUCATION— MONBT. 

90. Oompound Multiplication is a short way of finding the 
sum of a. number of equal compound quantities, 

91, lu multiplying a aum of money, we write the mnlti|)lier 
immediately underneath the term of lowent denomination. AVe then 
tiiuHiply, and carry forwaid multiples of 12 pence and multiplea of 
20 shillings in the same way as in addition. 

ExampU. Multiply £65. 13j. 7id. by 7. 
The work ia staled thus : — 

N£ *. d, 
6S 13 7i 
459 Ifi 6i 

We know that 7 times 3 farthings ±= SI fa[tliingB=6|d. ; theiefbra we 
write down Jd., and carry forward fi pence. 

Again, 7 times 7 ponce = 49 pence; which become 54 pence when 
we add the 6 peuee brought forward. Also 64 pence are equivalent to 
i shillingE and 6 pence. We therefore write down 8 pence, mid oarry 
forward 4 shillinge. 

Next, 7 times 13 shillings — 91 shillings; which become 95 eluUiDgs 
when we add the i ahillint'B brought forward And we know that 96 
shillingB are the same as 4 pounds and 16 shillings. Therefore wo write 
down IS sUllingB and carry forward 4 pounds. 

Lastly, T tijnes £65 = £465, wkich becomes £«69 when we add the £4. 

Hence the result is £459. ISi. B^d. 

Note, — It may help the pupil to realize that multiphcation is, aa wb 
bave said, but a simplified method of adding equal quantities, if he work 
out the above enample aa an example in addition. He would also thereby 
verify the result just obtained. 



[ 

f (1) 

r (3) 

(6) 7 4 a 

(7) 9 12 lOJ 
(9) 7 13 ii 

ai) 11 11 111 

(13) 17 16 7i 

(15) 51 18 4i 

(17) 76 15 Bf 

(19) 85 19 94 



(1) 



COMPODND MULTIPLICATION — MONEY. 

EXERCISE 23. 
the following multiplioations : — 



(2) 4 5 9 xaat 

(4) 6 8 5 x5 , 

(6) 8 10 2ix7 , 

(8) 8 15 6Jx» , 

(10) 18 10 6ix7 , 

(12) H IS 4Jx4 , 

(14) la 17 as X 6 , 

(16) 64 13 Gix4 , 

(18) 82 17 10|x6 , 

(20) 93 11 7ix8 , 



Whun the multiplier ia greater tbao 12, and uan easily be 



Example. Mtiltiply £64. 
The mnltiplier 24 is tl 
£84. 17«. fiirf. bj 4, und tlie product by 



as 4 X S ; tberefore t 



I 



Oe = £84. 17*. 6id. X 24, 



EXERCISE 24. 
1 the Coliowing inultipliuitionB :— 



.) 15 16 8Jx 

(3) 37 Ifi 7|x 

(5) 54 13 4i X 

(7) 39 16 lljx 

(9) 21 10 101 X 

(11) 3a S lOi X 

(13) 49 17 ajx 

(15) 66 14 lOi X 

(17) 49 12, 9ix 

(19)34 11 4ix 



d. 



(2} 26 17 9i X 
(4) 48 14 61 X 
(6) 69 12 3j X 
(8) 42 15 7J X 
(10) 23 9 Hi X 
(12) 43 15 8J X 
(14) 60 13 aj X 
(16) 73 15 6i X 
(18) 56 10 7J X : 
(20) 42 14 Ui-* 



i^d 



36 



COMPOUND MULTIPLICATION — MONEY. 



93. Wlien the multiplier is a number which caimot be easily 
separated into simple factors, it is best to proceed as in the following 
example. 

Example, Multiply £12. 4s. d^d, by 365. 

The multiplier is 365, or 300 + 60 + 5 ; we therefore multiply £12. 4s. 9id, 
by 300, 60, and 5, and add the results together. 

To multiply by 300, we multiply by tibe factors, 10, 10, and 3 in suc- 
cession. 

To multiply by 60, we multiply by 10 and 6. 

The work can be arranged thus : — 

£ 8, d, 

(1)= £12. 4i). 9i<i 



12 



8, 

4 9ix5 
10 

x6 



(2)= 10 times £12. 48. 9K 

(3) = 100 times £12. 4«..9id 

(4) =300 times £12. As, %d, 
(5)= 60 times £12. 49. 9i<i. 
(6)= 5 times £12. 4«. 9id. 

(7) =365 times £12. 4«. 9i<2. 

To get (5) we multiply (2) by 6. 
To get 6) „ „ (1 by 5. 
To get (7) we add (4), (5), and (6). 



122 


7 


11 
10 


1223 


19 


2 
3, 


3671 17 

734 7 

61 3 


6 

6 

Hi 


4467 


8 


m 









EXEIICISE 25. 






Perform the following muUiplications : — 






£ 8. 


d. 






£ 8, d. 






(1) 6 14 


3 X 13 and 


I 23. 


(2) 7 15 4 x 17 and 


29. 


(3) 8 17 


8Jx 19 




29. 


(4) 9 13 lOi X 37 




66. 


(5) 10 12 


6ix 41 




87. 


(6) 12 11 2Sx 48 




96. 


(7) 15 15 


lOJx 47 




93. 


(8) 17 18 74 X 52 




89. 


(9) 18 19 


4jx 67 




76. 


(10) 20 12 llj X 69 




73. 


(11) 69 13 


4ix 13 




31. 


(12) 70 14 6ix 17 




71. 


(13) 25 16 


8ix 19 




91. 


(14) 53 10 lOi X 23 




66. 


(15) 71 12 


llix 29 




78. 


(16) 89 17 llix 34 




85. 


(17) 45 12 


6Jx 37 




79. 


(18) 37 15 7ix 39 




97. 


(19) 92 11 


3ix 41 




96. 


(20) 63 10 9ix 43 




89. 


(21) 10 6 


5 xl50 




205. 


(22) 11 13 4 xll5 




251. 


(23) 12 17 


8 xl71 




317. 


(24) 13 18 6 X 182 




328. 


(25) 14 16 


9 xl56 




365. 


(26) 16 12 10 X 164 




473. 


(27) Jfi 9 11^x129 




582. 


(28) 17 7 8ixl59 




645. 



COMPOUND MULTIPLICATION— MONEY. 



8, d. 

(29) 18 8 TJxlSBandTai 

(31} 34 7 yjxSTS „ 537. 

(33) a 11 3Jx716 „ 878. 

(35) 85 18 1^x456 „ 663, 

(37) 73 19 55x93(i „ 49a. 

(39) 57 17 lOJ X 358 „ 857. 



(30) 20 10 10|xl67ftn(l( 
(32) 73 16 2^x318 „ ! 
(34) 97 15 8}x054 ., - 
(36) 43 14 3^x768 ., 1 
(38) 65 19 101x673 „ i 
(40) 38 13 ll|x31B „ I 



1 



COMPOUND DIVISION— MONEY. 

94. Compound DiviBion is of two kinds: (1) the process of 
separating a ciiuipound quantity into a given iminber of pqiml [wirta, 
and finding the value of each part; (2) a short way of finding how 
many times one compound quantity m contained in another of the 
same kind. 

95. When the divisor is not greater than 12, we proceed as in 
the following esample, 

Exaiaplf. DiviiU £164. ISs. lOJd. by 3. 

In EUnple division we begin at the left hand ; bq in oomponnd division 
ws begin at the left band. U ne divide 164 by 3, the qaotient ia dl and 
the remftindw ia 2. Hence, it we divide £164 by 3, the quotient is £o«, 
and the remainder ia £2. 

We change the remainder £2 into 40 Bliillings, and add to it the I6i>. 
in the dividend ; we thua get 66a. altogether. If now we divide 568. by 3, 
the qnotient ia 18>., and the remainder 3a. 

Changing the 2s. into 24 pence, and adding the 10 pence from the 
dividend, we get 34 penoe altogether. And if we divide 31 pence by 3, we 
get 11 pence for the quotient, and 1 penny over. 

Finally, changing the 1 penny into 4 farthingR, and adding the 2 far- 
things from the dividend, we ^et 6 farthinga. Dividing this by 3, the 
quotient ia 2 fa,rthinga, and there ia no remainder. 

The result is tlierefore £54, 18a. 11 Jit, 

The work may be etntcd briudy thiia : — 



3) 



d. 

i>4 lis lOj 
5J 18 ul 



EXERCISE 26. 



Perform the following div 



4 



1 5 4i^ 3 
10 18 4-^3 
30 4 -^ P 





£ ». d. 


(a) 


2 15 7 -i- 4. 


(fii 


26 10 10 -T- 7. 


m 


46 17 3i^lO. 


(121 


82 15 6 -VVU 
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COMPOUND DIVISION — MONET. 



£ 8, 


d. 




£ 8. 


d. 


£ s. d. 




a3) 164 3 


3 - 


r 6. 


(14) 118 4 


8i4- 7. 


(15) 216 6 4 4- 8. 


(16) 339 7 


8iH 


- 9. 


(17) 397 16 


lOJ-f-10. 


(18) 410 3 8iH 


rll. 


(19) 1472 19 


4 - 


r 2. 


(20) 1216 8 


9 -^ 3. 


(21) 2201 17 8 -■ 


r 4. 


(22) 1037 11 


4J- 


r 6. 


(23) 1023 14 


IJ-f- 6. 


(24) 2160 OiH 


r 7. 


(25) 3621 8 


4 - 


r 8. 


(26) 4633 8 


9i-^ 9. 


(27) 3334 17 lOJ^ 


r 9. 


(28) 3767 16 


OJ-MO. 


(29) 3099 18 


0|4-11. 


(30) 3626 16 8 H 


rl2. 



96. When the divisor is greater than 12, and can easily he 
separated into factors each less than 12, it is hest to proceed as in 
the following example. 

Example. Divide £178. Ss, by 66. 

Knowing that 66=7 x 8, we first divide the given Bum of money by 7, 
and then we divide the quotient by 8 ; for, if we divide a quantity into 
7 equal parts, and each of these pturts again into 8 equal parts, the latter 
parts must be such that 56 of them will make up the original quantity. 









£ 


8, 


d. 










(7) 


178 


3 













|25 


9 













1 


3 


3 


7h 










EXERCISE 


27. 








^erfor 


m the following divisions 


• 
• 














£ 8. d. 








£ «. 


d. 




(1) 


46 13 4 - 


r 14. 






(2) 


69 12 


6 -i 


- 16. 


(3) 


132 18 - 


r- 24. 






(4) 


167 8 


6J-J 


- 25. 


(5) 


247 5 4 - 


r- 32. 






(6) 


869 7 


7H 


- 42. 


(7) 


467 6 - 


r 48. 






(8) 


631 3 


llj- 


- 60. 


(9) 


741 2 8 - 


1- 64. 






(10) 


501 19 


31-^ 


- 68. 


(11) 


318 4 lOi-^ 


r 66. 






(12) 


412 12 


8J- 


- 70. 


(13) 


336 7 -^ 


- 16. 






(14) 


581 9 


li- 


- 18. 


(15) 


1453 11 6 -■ 


- 36. 






(16) 


1562 2 


9H 


- 44. 


(17) 


2402 12 6 - 


r 60. 






(18) 


1189 16 


2J-f 


- 77. 


(19) 


3426 11 9 -■ 


- 84. 






(20) 


3120 2 


-f 


- 96. 


(21) 


1109 16 3 -■ 


-108. 






(22) 


1159 16 


3 -f 


110. 


(23) 


1403 6 lljH 


-121. 






(24) 


1818 3 


-f 


-144. 


(25) 


24562 7 2 H 


- 56. 






(26) 


17902 15 


3 -r 


- 28. 


(27) 


69788 13 5iH 


- 81. 






(28) 


34663 16 


6 -f 


- 84. 


(29) 


25078 7 11 -T 


- 22. 


{ 


p 


(30) 


14028 12 


9 -T 


-108. 
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97. When the divisors are large and cannot easily be separated 
into small factors, the work 'may be stated in full as below. 

Example. Divide £1756. 19«. 3jd. by 127. 

£ 8, d. £ 8. d, 

127 ) 1766 19 3i ( 13 16 Qj 

127 ^ 

486 
881 

105 
20 

2119 shillings 
127 

849 
762 

87 
12 



1047 pence 
1016 

31 

4 



127 farthings 
127 



The qnotient=£18. 16«. ^d. 



EXERCISE 28. 



a 



Perfoim the following divisions : — 

£ 8, d, 

(1) 10 18 Si-r- 29. 

(3) 40 13 9i-T< 53. 

(5) 94 9 6i-h 97. 

(7) 275 6 3i^ 37. 

(0) 326 8 1 -^ 38. 

(11) 163 1 3I-T- 29. 

(13) 1422 17 3 -^- 76. 

(15) 1279 13 8i-T- 31. 

(17) 6804 15 lli^ 97. 

(10) 16028 18 0^-4- 19. 

(21) 26210 9 Oi^ 37. 

(23) 11668 12 Bi-T- 89. 



£ 

(2) 19 

(4) 51 

(6) 182 

(8) 462 

(10) 146 

(12) 1040 

(14) 2066 

(16) 1368 

(18) 1148 

(20) 22912 

(21S) 66631 

(24) 90248 



8. d, 

13 10} 

9 4^- 

5 6i 

12 9J 

14 lOJ 
19 7i 
19 6 



2 
6 

9 
15 



9i- 
Oi- 
Oi- 
3 - 



37. 
61. 
29. 
83. 
63. 
69. 
23. 
47. 
83. 
63. 
76. 



/ 
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COMPOUND DIVISION — ^MONEY. 



£ 
(25) 16501 
(27) 16196 
(29) 13960 
(31) 20766 
(33) 19282 
(35) 514237 
(37) 632210 
(39) 862287 



s, d, 

8 4i-T-197. 

10 2i-4-325. 

12 llJ-7-401. 

3 J ^613. 

7 4f-h811. 

8 31-^237. 
19 Oi-f-705. 

5 7J-T-466. 



£ 8. d, 
(26) 89133 7 • 
(28) 41614 14 li 
(30) 46680 6 6^ 
(32) 4^15 8 Hi 
(34) 16395 17 Oi- 
(36) 307016 16 
(38) 123612 9 
(40) 167454 12 Of 



456. 
702. 
719. 
761. 
329. 
•768. 
-936. 
■417. 



98. To find how many times one compound quantity is con- 
tained in another of the same kind, we must express both as 
simple quantities of the same denomination, and then divide one 
result by the other. 

timet is £2. 11$. ^\d. 



many 



Example. How 
£2194. llfi. lOJd.? 

In this case we reduce both quantities to halfpence. 

£ 8. d. £ 8. 

2 17 4i 2194 11 

20 20 

57 shillings 
12 



contained in 



d. 
lOJ 



43891 shillings 
12 



^^ pence 
2 



526702 j)enc« 
2 



1377 halfpence 



1377 ) 1053405 ( 765 
9639 "^ 

8950 
8262 



6885 
6885 



Hence the quotient =765. 

Note. — The quantities should not be reduced to a lower denomination 
than is necessary. In this example it is not necessary to reduce them to 
farthings ; halfpence are low enough. 

EXERCISE 29. 
Find how often the first amount is contained in the second : — 



(1) 1«. Id. ; 17«. U. 

(3) 16«. 3d. ; £9. 15s. 

(5) 8«. lid. ; £5. 13«. 9d. 

(7) 19«. 4id. ; £38. 14«. 2d. 

(9) £2. 17«. 6d. ; £163. 17«. 6d. 



(2) 2a. 9Jd. ; 8«. 3|d. 
(4) 5s. 4d. ; £62. 8s. 
(6) £2. 4s. 6d. ; £80. 2s. 
(8) £3. 6s. 8d. ; £43. 6s. 8d. 
(10) £34. 7s. 2d.; £652. 16s. 2d, 



^^V MISOGLL&NEOUS KXAhtPLES. ^^^H 

^^L MISCELLANEOUS EXAMPLES. ^^H 

^^^B Compound Rules (Money). ^^^^H 

^^P 30. ^^H 

^^^^d) How many more hsltpenny stamps could I bay with £2. it. iH^^^^ 

than penny atampa witli £1. 12«. Bd.? ^ 

(2) If orangeB are sold at three for a penny, how many conld be f 
bought for £3. I6i. id.'! | 

(3) Bow many moie farthings are there in 305 half-crowns than in 
the Bsme nnmber of florine ? 

(4) i" a oollection £2. Is. fld. was taken in threepenny pieces, 
£1, 18«. 6ti, in Bixpences, £5. 10s. in shiUuiBa, and £2. 12b. Gd. in half- 
crowns ; liow many coins were there ? 

(5) How many £5 notes are equal in value to S0400 penny stamps? 

(6) A box contained SOOQO oranges ; if the oranges were sold at the 
rate ol two for three halfpence, how mnch money did the whole hoi fetch? 

(7) The distanoG from London to Birmingham is 112 milee, and tlie 
thiid-elaas railway fare is one penny per mJe; what sum would the 
booking clerk receive for 5U third-claa^ tickets? 

(S) Three thousand workmen strike because an increase of a half- 
penny per hour ia not granted ; find the additional aum that would be 
reqaired weekly if their wages were increased, taking the working-day at 

a I took £(J. 17s. lOJrf. with rae to pay a til], but foand I had too 
y 7«. 8d. ; what was the amount of the bill ? 

(10) I have Sg. left after paying £16. ID*, for a horse, £2. 18*. for a 
cart, £1. 1T>. fid, for bamesa, and £1 , 15a. 9(2. for hay ; what money had 
I at first ? 

(11) Tom has Si. id.. Bob has 2». 6d. more than Tom, and Oeorge 

In. yd. more than Bob ; how mucli have they altogether? I 

112) I paid a butcher £3. 10«. 6ii., a grocer 15t. Id. more than the 
butcher, and a baker £1. 12s. Bd. more than the grocer; what money did [ 

I pay altogether? 

-(13) A man put in the bank in January £37. 17s., in February 
£16. 16ii. lOd., in March £3. 198. 9d., in April £50. Ida. id., in May 
£9. 7«. lid., in June £13. 17s. fid. ; liow much did he put in the bank 
during the six months? 

(14) A man bought a piece of land Cor £130. 16(., and he paid an archi- 
tect £50. 17*. Od., bricklayers £350. ISs. id., carpenters £197. 148. 3d., , 
painters and paperhangers £97. 158. lOd., ironmongers £86. IBs. 4:1., and | 
other workmen £69. 148. lid. ; what did bishouse and land cost altogether? J 

(15) A farmer sold oft his stock : oien for £173. 16b. 6d., horses for I 
£803. 198. 9d., sheep for £500. ISe. Td., farm produce tor £989. 17a. Gd., J 
and farming implements for £365. 19s. 3d. ; find the total amount leeeived J 
from tbe sale, fl 



42 MISCELLANEOUS EXAMPLES. 



ayor givea I 

liiLt in tha ' 



k£40 
£36 



(16) In B town the vorkpeopis snbBcriba £152. 
hoapiUl, the chnrchea and etapeli! give £466. I7s. lOd., tha mayor f, 
£1U5. and other suhBCripeioos smonnt to £315. lOt. Sd. ; what is the 
total omoant reoeived by the hoepital? 

(17) I owe Smith £i. 1>. id., and ha owes me £3. 17<. h^d.; tow 
mnoh monej mtiBt I give him to settle? 

IIS) What money would be left out of a £10 note after paying a bQI 
oI£B. Gs. 51(i.7 

(19) III eopjing down his sum a bof wrote 13s. 6d. instead of 
£13. G.. : how much was his error 7 

(20) A tradoaman allowed me ITa. off a bill for £17. 16<. Bd. ; hoir 
much did I pay 7 i 

(21) I wished to pay a bill for £SS. lOt. Gd., but found I had not 
enough by £3, 198. lid.; how much money had. 17 

(22) A. pair of horses and a carriage eoet £16Q. 12ii. &d. ; the oamBga 
coBt £32. 178. lOd. ; what did the horsea coat 7 

(23) A man has £260. 13>. 3d. iu tbe bank; if he diawB out 
£17G. 18s. lOif., how much will be left in the bank7 

{24) A cterk adds np a cash-book and makeH the amonnt dome to 
£250. 17i. 3d.; another makes the amonnt £249. ISs. id.; what ia the 
differeDce in their results? 

(25) A cow and a calf cost £21. 15s.; the calf cost £3. ITs. 6ii.; bow 
mnch more than the calf does the oow coet ? 

(26) A horse and carriage coat £150. 16b. Sd. ; if the carriage ooat 
£47- 19s. 3d., bow much more did the horse cost than the carriage 7 

(27) 1 paid £100. 3i. id. into the bank, and aftorwards drew out 
£41. n*. lOd., £31. 6«. Ed., £9. 3s. U., and £7. 10«. 6d. ; how rnuoh 
have I now in the bank ? 

(28) A horee, carriage, and hamesB cost £100. IGs. Hd. ; the horae 
cost £S0. 13s., and the carriage £38. 17s. 'id.; find the oast of (he 
harness. 

(29) A clerk copied down in an aooonat Ts. fid. for £7. 6«. and 
£10. 9*. for 10s. 9d. ; by what amount was tbe acoonut wrong? 

(30) I owed £0. 13s. 3ci., and received £3. lOs. 9d. out of a £10 note; 
was this the correct change, and if not, was it too mach or too little, and 
by how much ? 

(31) Jones payB roe £16. lis. 6^^,, Robinson pays me £37. 15s. 91(Z., 
and Smith pays me £25. 12s. S^d. If I pay Brown £23. 14s. l^d., how 
much money shall I have left? 

(32) A man borrowed £HO0, of which ho repaid at Lady Day 
£40. 10s. 9d., at Midsummer £68. 10s. lid., and at MtcboelmaB 
£36. IDs. Cd.; how much of the £200 does he still owe? 

A man having £100. 3s. id. owes hia butoher £17. 6i. Gd., hia 
a. 14s. M., and his baker £12. 19s. llii. ; find what he will have 
hand after pi^ng these bills. 



MISCELLANEOUS EXAMPLES. 43 

(34) What change shail I have out of two £B notes after paying 
£6. ISs. for rent. 168. 2il. for watet: rate, and lis. 9d. for gas? 

(35t I have £3. 16<, 9d., my brother has B». 9d. more, and my siatet 
18b. 9d. less; how mnch have we all three together? 

(36) What inuBt be paid for tons of WallBend coal at 29*. per 
ton, 3 tana of Bilkstane at 35b. per ton, and 7 tons of Derbyahire at 
22j. 6J.? 

(37) ^ housekeeper spends dajlj (exclnding Sundayfl) 2i. Sd. on 
bre^, ICs. 6d. on meat, ii. 4^<i. on groceries, and Is. 8d. on vegetables ; 
what 13 the weekly amoont paid for thBee articles ? 

(38) What sum of monej must I have in order to give 10 men, 
8 women, and 7 boya, reapeotively 17s. Bit, IBs. 3d., and Bs. lid. each? 

(39) ^ labonrei's wagES are 12a. 3^1. per week for oae half of tlie 
year, and 10s. id. per week for the other half; what ia the total amount 
□f his wages in a year (52 weeks) 7 

(40) What is the whole cost of 6 pairs of gloves at 2s. ll|tl. a puir, 
S4 y&rda of muslin Sit la. 9|<1. a yard, 17 yards of ribbon at 8^d. a yard, 
and 3B yacda of flawiel at 1<, 7id, a yard ? 

(4L) What is the total vslue of the following groceries : — 66 lb. of 
aoap at 2^.2. a lb., 12 lb. of sugar at 2|d. a lb., and 21 lb. of flom at 
U. IJil. per bag of 7 Ih. 7 

(42) If I spend If. 9d. a day for a return railway ticket, travelling 
ux days in the week, how much abould 1 save in a year (52 weeks) by 
paying £25 for a season ticket 7 

(43) ^ woman goes shopping with a £5 note. She buys 10 Yb, of 
tea at 2i. id. per lb., a lb. of coSco at Is. Id. per lb., 5 lb. of cheese at 
Wid. per lb., and 7 lb. of booon at 9|d. per lb. ; bow muoh ohange did 
she receive? 

(44) ^ bailder pays his men wages as follows : —.Poor carpenters at 
£1. 6i. Vd. each, eight painters at £1. 10s. Sd. each, seven bricklayers at 
£1. 6i. lOd. each, and nine labourers at 19a. 6d. ench; how much did he 
pay away altogether? 

must I have in mj pocket to pay 110 men 3>. 6d. 

2a. iid. each? 

s 4s. M. a day, and his two sons 8>. 4d. eaob; how 

a in a year (313 working days)? 
carriage and a pair of horses are worth £150; the earrioge 
guineas; what is the value of each horse? 

(48) Siity-four yards of damask at is. 3d. per yard are made Into 
ii curtains. Find the cost of each cartain. 

(49) if £<i3. 10a. Sd. be divided equally among i men, 7 boya, and 
women, find the share of each. 

(50) ^ farmer sold 7f) sheep at £4. 16a. lOd. eadb, and spent the 
am received in buying 19 cowa ; how much did each cow caBt*! 
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Weiqht. 
mako 1 ounce (oz.). 

1 pound (lb.). 

1 stone (st.). 

1 quarter (qr.), 

1 hundre d weight (cwt.).fl 

1 ton. 
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■WEIGHTS AND HEASORBa 

wnaHTS Aim ueasuees. 

The weights of dil milstiinoea, oxt'ept guld, aiWer, and 
^ (and medicines under certain circnmstaiiceH), are measured 
'hy Avoirdupois weight. 

16 drama (JrH,) 
i<> ounces 
14 pounds 
ss pounds 
■I quarters, or ) 
112 pounds ( 

20 liimdredweiglit, 
22-10 pounds 

100. The weighta of gold, Bilver, and jewellery are 
by Troy weight, 

Tkoy "Wkiqht. 
24 grains (gra.) make 1 pennyweight (dwt.). 

20 pennyweights 1 ounce (ok. tr.). 

12 ounces l pound (lb. tr.). 

Note. — The ounce is also divided into 24 parts, c&lled cara 
qnently one carat ia equal to 20 grains. 

101. In compounding medicines, ftpotheoarieB use j 
diyiaion of the Troy oiuice. 

APOTHBCAKiEa' Weight. 
20 grains make 1 scruple (acr.), 

3 scruples 1 dram (dr.). 

.1 ounce (OK. tr.). 
. I pound (IK tr.). 

102. The pound Avoirdupoia ia tho standard pound, and ia 
defined by Act of Parliament aa containing 7000 graina. 

A. grain denotes the same weight in all cases. 

NoTB The Found Troy muat be carefullj distinguEaht'd from the 

id AvolidupolB. 

1 lb. Troy = 5760 grains; 
1 lb. AvoirdnpoiB- THOO gmlna. 
Lengths are measured with reference to a unit, 
l^h is oalled a yard. 

e length of the line AB ia called an inch, and ia auch 
5 lines, each an inch long, be placed end to end in a 
"ne, they vriil make up exactly one yard. 
ir £35. 14s. tfher measures of length and their relations to 
hand after payiit^en in the following table; — 



Conse- 



i diflerent 



8 drams 



A 

I 



WEIGHTS AND MEASURES. 
LiNEAB MkABURK. 

IS inclies (in.) make I foot (ft.). 

3 feet 1 yard (yd.), 

5J yards i rod or pole (ijo.). 

40 polea 1 furlong (fur.). 

° Si«"! lmU.(m.). 



I or 17liO jaxds 
iTE 1. — Id meaBuring land, aiitvoyors use 
). which la 22 yurilu long and is aubdivided 
of which is called a Uuk. 

Thus lOOlInke^ 1 cliain-2S yards, 

ftud 10 ohaine=220 yard»— 1 furlong. 

HoTU 2, — The following are also BometimeB naed: — i inchGH make 
1 hand (for measuring lhi> height of horaes); 6 feet make 1 fatliam (for 
measuring ocean depue) ; 6080 feel make 1 knot (a nautical term). 

105. Tbe principal measure of area is a, square which has en<:h 
of its Bides equal to the principal measure uf length, one yard. It 
ia therefore called a aq.aaie yard. 

In the margin ia drawn a, square which has each of its sides 
ail inch io length ; it ia therefore called a 

square inch. 

If we place 12 square inches side by aide, 
we form an area one inch wide, and 12 iiicLea 
or one foot long. 

Again, if we place 12 auch rows of 12 
square inuhtu one above another, we form 
an area 12 inches long and 12 inches wide. 
It will therefore be a square foob, and will 
obviouBly be made up of 13 times 13, or 144, 
M^vare inchet. 

Hence 1 tquarefoot =144 square inches. 

Similarly, 1 squitre yard = 9 tqwtra feet. 

It also follows that 1 sintare rod ) „ni j 

or l4^r«po;4"^^ ^ '^ 

A squaw rod or square pole is also called a perch. 

106. These and eertain othur measures of area are 

Iftillowing table: — 
Sao ARE Measdrb. 
!44 sq. inches make 1 sq. foot. 
9 aq. feet i sq. yard. 
30^sq. yards 1 sq. rod, sq. pole, or perclL 
I 40 percbea 1 rood(ro.). 
tor-mo sq? yards) ^ acre (.ii>:.V 
I 640 atreB l aq. iia\». -,» ^ 
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WEIGH'I'S AND MEASURES. 



leir linear ' 



IS area of ktid is also estimated m EQuare liulu and ■)._„, 
oholna, which are ooimected with the s^uan yard through their linear 

IhliH 1 c/iofn=29 yarda; 

.'. 1 tquare chain=22 x 22 tquare yards; 
= 484 iqiuiTe yard); 
.: 10 »q. ckaint = iSiO nquare yardi; 
.: IQ sq. chalnB — 1 acre. 
Alao 1 sj. eJwin= 100 K 100 »j. K«*«; 

.'. 100000 Bq. iiii]ts=l ocra. 

107. The principal measure of Tolmue is a solid similar to 
that described iu the margin. Its length, brcadtb, aad height are 
each one yard, and the solid is called a cubic yard. 

The drawing in the mai^iu re- 

E resents an exact cubic incb, itu 
ingth, breadth, and heigiit being 
each one inch. 

If wc arrange 144 cubic inaiiet 
in 12 rows, each containing 13 
cubes, we form a aohd, one inch 
high, with a tup surface whoee area 
is a, aquaro foot. 

If again we form IS such solids, 
and place tbem one above another, 
we build up a cube whose length, 
breadth, and height are each one foot. It will therefore be a eubio 
fool ; and since we have used 12 X 144 cubes, each of whose sides is 
one inch, in making it, it is clear that, 1728 oitbic inche>= 1 cuhiefaot, 
SJniilarlyit may be shown that ^7 cubic feet— 1 cubic 3ra«L 
^_ 108. These measures are arranged in the following table ; — 

^^H COBic Meahdrg. 

^^1 1728 cu. incbea make 1 en. foot. 

^^f 27 cu, feet 1 cu. yard. 

I IBB, The following measures are used for oertain dry goods 

such aa grain and peaa, and for some kinds of fruit and vegetables. 
But the measuring of such things by volume ia being gradually 

kpersedcd by their measure by weight. 
MEAauRE OP GAPAcm. 



4 gillB make 1 pint (pt.). 

2 pints I anart (qt.), 

4 quarts 1 gallon (gall.). 

2 gallouB ipeckfpk,). 

4 peeks 1 bushel (bush.). 

8 hashela i luartei (jy.^ 

6 Quarters 1 load. 
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— The gallon ia the principal unit in tkis raoAu of nieasaFenient. 

Aoeordioft to its legal definition, it ia suck that a gallon of pure water 

VieigliB 11] pounds; so " 

"A pint of pure water weigbs a. pouL<l and a quarter." 

In mensnting beer the following termB are used: — 

^^B 1 firkin = 9 gallonH. 1 kilderkin -IB gallons, 

^^^h 1 banel=36 gallone, 1 bogslieBd = Sl gallonH. 

^^^K 2hogBheadB=lbiitt. 

^^K^^ terms hogshead and batt ere vseA also in measuTing wine, bnt 
^^mly Tary with the kind of wine, 

110. The chief moaaura of time is a day, which is the average 
time in which the earth turns round on ita axis. 

The time in which the earth travels round the sun is called a 
solax year, and is equal to about 365 davs G hours. 

The commott year consists of 365 dajs. We take account of 
the difference between a common jear and a solar year hj adding 
a whole day to awery fourth commoD year. Consequently in every 
4th year there are 3t)6 days. 

But by adding a whole day to every 4th year, we add too much ; 
we therefore omit the eitra day three times every 400 yoara. 

The years which have the estra day are called Lsap Years. The 
day is inserted at the end of Pebruary, and is called the 39tli of 
Feoruary. 

The years in which the day is omitted are the last year of each 
century, except those whicii are divisible by 400 ; for example 2000 
will be a leap year, but 1900 will notL 

It can generally be ascertained whether a year is a leap year or 
not by dividing the last two digiln by 4, except when they are both 
zeroB. If there is no remainder, it ia a leap year ; for example, 
18S6 was a leap year, but 1894 waa not 

111. The divisions and multiples of the day are given in the 
following taljle : — 

TiMB MnAsnaE. 

160 seconds (sec.) make 1 minute (min.). ^^^ 

60 minutes 1 hour. ^^^| 

24 hours I day. ^^^| 

7 days 1 week. ^^H 

26, 20, 30, or 31 days 1 calendar month. ^^M 

12 calendar months 1 year. ^^H 

365 days I common year. ' ^^H 

366 days 1 leap year. ^^^M 

100 years 1 century. ^|^^| 

Of the calendar months, Febmarj' ha» SB days in a oonunon year, and 
39 days in a leap year; April, June, September, and November have each 
30 days ; the others have each 31 days. 

A lunar montli, or the time m wluoh fhe moon. taa.'JBia -tua-tti. "ito. 
^^^atOi, is eqa&l to 28 days aeailj, ^^^_ 
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Beduction of Weights and Measures. 

112. In the reduction of Weights and Measures the principle 
is the same as in the reduction of Money. 



Example Xt Reduce to drains 
5 tons 13 cwt,2qrs, 9 lb, 13 oz. 10 drs, 

tons cwt. qrs. lb. oz. drs. 
5 13 2 9 13 10 
20 

113 cwt, 
4' 



454 qrs. 
28 


3641 
908 


12721 lb. 
16 


76339 
12721 


203549 oz. 
16 


1221304 
203549 


3256794 drs. 



To reduce tons to owt. we 
multiply by 20; to reduce owt. to 
qrs. we multiply by 4; to reduce 
qrs. to lb. we multiply by 28, and 
so on. The odd owt., qrs., lb., etc., 
in the given weight must be added 
to the products successively in the 
same way as the odd shillings, 
pence, etc., were added in the re- 
duction of money. 



Example 2. Reduce to inches 
3 m. 1 fur. 17 po. 3 yds. 1 ft. 8 in. 

m. fur. po. yds. ft. in. 
3 1 17 3 18 
_8 

25 furlongs 
40 

lOllpoles 

5088 
508^ 

5596^ yards 
8 



I67^i feet 
12 



201494 inches 

Note. — To multiply ^ by SJ, 
multiply by 6 and then divide the 
same line by 2 and add. When the 
units' figure is divided by 2 the 
result is a units* figure, and must 
be placed under the other units' 
figure. 



EXERCISE 31. 



Reduce 



(1) 181b. 3 oz^ to drs. 
(3) 15 cwt. 2 qrs. 27 lb. to lb. 
(5) 17 cwt. 8 qrs. 151b. to drs. 
(7J 7 ^ng 12 owt. i^qr. to lb. 
{J0J ^^nj8^owt.3qihil.27lh.iooz 



Avoirdupois. 

(2) 10 lb. 11 oz. 10 drs. to drs. 
(4) 2 cwt. 1 qr. 181b. to oz. 
(6) 6 tons 7 cwt. to oz. 



(8) 25 tons 10 cwt. 3 qrs. 19 lb. to lb. 
(10) Sionttl^wi^.^<V?^^»*K\^»'WQ^wu 



y 
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z. 9 d-wt. 3 grs. to greins. 



Tny. 
(11) 8 OB. 4 dw(. to graiDEi. (12) U lb. 

(13) 7 lb, 8 OE. 17 dwt. to grains. (14) 2 lb. J 
Linear Measure. 

(15) 3 yds. 1 ft. to inoheB, (16) 18 jnilea E for. 16 yds. to yarda. 
(17) S for. 171 jda. 2 ft. to imiheB. (18) 2 milBS 6 fur. 4 yds. to feet. 

(16) 2niileB3fnr,17yda.toinchBS, {20} 91po.2yd8.2ft.3in.tomobea. 

(21) 3 milee 5 far. e6 po. 3 yds. 2 ft. to mclisa. 

SijiKire Measure. 

(22) 3ac. Iro. 9 per, to perobea. 

(23) 17 .'5q. yds. e sq. ft. 71 aq. in. to sq. inches. . 

(24) Sac. 2 TO. 16psr. to sq. yards. 

(25) 8 oo. 2 ro. 12 per. 8 sq. yds. to aq. feet. 

(26) 3bc. 3ro. 4per. 7 sq. yds. Ssq. ft. to sq. iuche?. 

Cubic Metufure. 

(27) 101 onb. ft. 673 eub. in. to cab. inolisB. 

(28) 711 cub. yds. 26 onb. ft. to enh. feet. 

(29) 13 cab. yds. Bcub. [t. 19 cub. in. to culi. Itichen. 

Capacity. 

(30) 38 qiB. i bush, to Jiecks. (31) 19 ■!"!. G buali. 3 pka. 

(32) 131 V^- 1 bush. 1 pk. to quarts. 

(33) 3 qrs. S basb. 1 pk. 1 gall, to pints. 

(34) 2 weeks 3 bra. 6 niin. to minnteB. 

(35) ^ months 3 nceks 2 days to hours. 

(36) 3 weeks i days 5 lira. 51 min. to seconds. J 
Example 3. Reduce 3266794 drams to tfins, ewt., etc, 

11 )8256791 
^1) 814198— 2(,„ , 
'1 ) 203619— HJ 



1 






M 



Jl_ 



1»" 



) 12721 — 3j 
|7 3180—1 „ . 

80 )113 —2 qra. 

6 tons 13 cvt. 2gTt.9lb.i 



n the third lino denotes 01 
..e fifth denotes pounds; 4fil in the seventh denotes qvartert; and 113 
u the eighth denotes hmtdredweight. 
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113. In Linear Measure we know that 5^ yards, or 11 hdf' 
yards^ make 1 pole; hence, to reduce yards to poles, we multiply 
the number of yards by 2 to reduce them to half-yards, and we then 
divide the number of half-yards by 11 to reduce them to poles. 
The remainder after the division by 11 denotes half-yards^ and 
must be expressed in yards, feet, and inches. 

Example 4. Reduce 201494 inches to milest furlongs, etc. 

12 ) 20149 4 

3 ) 16791 ft, 2 in. 

5597 yds. 2 in. 
2 



11 ) 11194 half. yds. 2 in. 
40 ) 10i7 poles 7 half -yds. 2 in. 

8 )25/iir. 17 i>o. ^yds. I ft. Sin. 

3 m. 1 fur. 17 po. 3 yds. Ift.S in. 

Note. — If in a result the yds., ft., and inches exceed 5 yds. 1 ft. 6 in., 
we substitute 1 pole for this, and leave the remainder only in yds., ft., 
and inches. 

In Square Measure we know that 30j square yards, or 121 
quarter-yardsy make 1 perch ; hence, to reduce square yards to 
perches, we multiply the number of square yards by 4 to reduce 
them to quarter-yards, and we then divide the number of quarter- 
yards by 121 to reduce them to perches. 

Example 5. Reduce 33631207 sq. in. to a^cres, roods, etc. 
^ (12 ) 33631207 

} 12 ) 2802600—7) „ . , 

2o^.K}0 sq. yds. 
4 

J. ^^,(11)103800 

ri U_, 121/ ' 

•-.-I.IU V 11 ) 9436— 4) ,.„ , ^ 

. ..40T8^-9r «""''*'■'«•''*• 
4 ) 21 — 17 perches, 
5 ac. 1 rood. 

Hence the result =6 ac. 1 ro. 17 per, 25J sq. yds. 7 sq. in. 

= 5 ac, 1 ro. 17 per. 25 sq. yds, 6 sq. ft. 115 sq. in.; 

'•*•' i sq. yd. =6 sq. ft. 108 sq. inches. 

(3) 1. *^ -^ 

(5) 17 <F* — ^ ^ ^ result the sq. yds., ft., and inches exceed 30 sq. yds. 2 ft. 

}~j „. substitute 1 perch for this. 

t& 4 tons S. 
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EXERCiaE 32. 




Bednoe 












Av 


irdtipoii. 




(1) 


36540 drams to 11 


,eto. 


(2) 27197121b. to cwt. 




(3) 


33391 oa. to ewt. 


eto. 


(4) 10729 lb. to tona, eto. 




15) 


93Go63 lb. to tooB 


etB. 


(6) 648327 oz. to tons, eto. 




(7) 


1956743 oz. to to 


3, etc. 


(6) 9367876 oz. to tona, etc 




(91 


643S920 drams to 


tons, etc. 


(10) 9301S296 drams to tona, eto. 








Tr^'J- 




(U) 


S7S162 grs. btJb. 


etc. 


(12) 3251763 gra. to lb., eto. 




03) 


144 lb. -'- lb. troy. 


(14) 109375 lb. troy to lb. BToi 








Li-ne 


ir Mfta^iTi. 






axS 




(16) 68739 ycU. to miles, eto. 






. miles, Bto. 


(18) 182214 in. to miles, eto. 








Sq«a 


re MioBin. 






"am.tOHq 
%^ sq.ft. to 


yards, et 


. (20) 107826 aq. yards to acres. 






nores, Bto 


(22) 41000917 Bq. in. to acrea. 


te. 




^.% 


Cuft 


c Mfifl»ur^. 






Vonb. ft. tocub.jilH.,e 


0. (24) l»8297ouh.iii.tocilh.ydB 


Bto. 




.(J33 oub. in. t 


cub. yds 


etc. 




I 


J3850 onb. in. tc 


oub. yds 


etc. 








Capacity. 




an 


5G0 balf-pinte to 


gallons. 


(28) 4617 qnarta to pecka, eto. 




(29) 1138592 pecks to 


quarters. 


(30) 10000 Rallana to qnartera. 


eto. 


(31) 19050 pluta to bashela, «to. 


(32) 3CS9712 pints to quartera 


eto. 








TIaif. 




(33) 


13928 seooiidH to 


hours, eto 


(34) 15S4Q97 seconds to fjBjR, 


to. 


(36) 


2250000 minntes 


to weeks, e 


c. (36) 34B4274 seoondn to weeks 


etc. 



Addition of Weights and MeaBures, 

114. In the addition of woiglits and mcisiires the princiiile ia 
the BuiuB fls iu the addition of money, i.e., wo arniuge the qii-ntitiea 
BO that all terms of the some name are in a. coliini.i, aiid si . ^.uoh 
column ia of a lower denomination tlian the rn'timn to the left of it 

Bxamplf. Add tognhrr a lOTW 4 cKt.'iqTi. la lh.,5ln,ii 17 cirt. 3 qri. lO/fc., 
avd i torn Vi art. 1 qr. 8 lb. 

The sum al the poonds eolumn is 30 lb., or 
1 qr. 2 lb. We writ* down a Ih. at the toot, and tons cwt. qrs. lb. 
IraDBfer the 1 qr. to incrtase the nest column, g 4 2 12 

The sum of the quarters column is now 7 qrs., g yj 3 jq 

or 1 cvt. S qrs. Wo therefore write down a qrs. at 1 ] 2 1 8 

(he foot, and transfer the 1 owt. as before. .-q — .-t — ,j — y 

The sum of the owt. column ia now 1 ton 14 cwt., — — 1 — t- 

and the suiu of tlie tons column E> 
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EXERCISE 33. 

Add together 

Avoirdupois, 

(1) 16 lb. 12 oz. 4 drs., 7 lb. 8 oz. 6 drs., 10 lb. 14 oz. 12 drs., 5 lb. 

9 oz. 13 drs. 

(2) 14 lb. 15 oz. 12 drs., 21 lb. 14 oz. 12 drs., 4 lb. 6 oz. 11 drs., 

16 lb. 12 oz. 3 drs., 9 lb. 7 oz. 13 drs., 18 lb. 10 oz. 6 drs. 

(3) 8 cwt. 1 qr. 17 lb., 16 cwt. 3 lb., 2 cwt. 2 qrs. 21 lb., 14 owt. 1 qr. 
13 lb., 10 cwt. 23 lb., 5 cwt. 2 qrs. 17 lb. 

(4) 13 tons 19 cwt. 27 lb., 6 tons 16 cwt. 3 qrs. 2 lb., 29 tons 10 owt. 
2 qrs. 24 lb., 17 tons 8 cwt. 1 qr. 6 lb., 14 tons 6 cwt. 8 qrs. 26 lb., 
13 cwt. 15 lb., 36 tons 19 cwt. 2 qrs. 10 lb. 

(5) 7 tons 10 cwt. 2 qrs. 18 lb., 25 tons 15 owt. 1 qr. 14 lb., 9 tons 

4 cwt. 3 qrs. 6 lb., 33 tons 19 cwt. 2 qrs. 15 lb., 16 tons 18 cwt. 19 lb., 
24 tons 3 qrs. 10 lb., 9 cwt. 3 qrs. 9 lb. 

(6) 7 tons 3 cwt. 2 qrs. 27 lb., 21 tons 19 cwt. 3 qrs. 23 lb., 13 tons 

17 cwt. 1 qr. 22 lb., 14 tons 6 cwt. 19 lb., 6 tons 10 cwt. 2 qrs. 18 lb., 
29 tons 18 owt. 21 lb., 10 cwt. 2 qrs. 6 lb. 

Troy. 

(7) 5 oz. 16 dwt. 12 grs., 2 oz. 17 dwt. 13 grs., 10 oz. 5 dwt. 23 grs., 

5 oz. 19 dwt. 18 grs., 11 oz. 14 dwt. 19 grs. 

(8) 11 oz. 12 dwt. 21 grs., 9 oz. 19 dwt. 19 grs., 7 oz. 6 dwt. 22 grs., 
8 oz. 17 dwt. 18 grs., 10 oz. 18 dwt. 23 grs. 

(9) 2 lb. 10 oz. 9 dwt. 22 grs., 3 lb. 11 oz. 2 dwt. 15 grs., 5 lb. 9 oz. 

18 dwt. 20 grs., 7 lb. 7 oz. 15 dwt. 16 grs., 8 lb. 8 oz. 19 dwt. 21 grs., 

10 oz. 14 dwt. 23 grs. 

(10} 12 lb. 11 oz. 19 dwt. 19 grs., 42 lb. 6 oz. 16 dwt. 5 grs., 28 lb. 
5 oz. 14 dwt. 23 grs., 9 lb. 3 oz. 7 dwt. 16 grs., 74 lb. 10 oz. 18 dwt 19 grs., 
18 lb. 7 oz. 12 dwt. 21 grs. 

Linear Measure. 

(11) 73 yds. 2 ft. 7 in., 16 yds. 5 ft. 10 in., 7 ft. 11 in., 1 ft. 4 in. 

(12) 41 miles 3 fnr. 29 po., 16 miles 4 for. 19 po., 87 miles 6 for. 
39 po., 42 miles 3 for. 16 po. 

Square Measure, 

(13) 19 ao. 2 ro. 4 per., 3 ac. 1 ro. 16 per., 1 ac. 21 per., 11 ao. 8 ro. 

18 per. 

(14) 67 ac. 3 ro. 30 per. 23 sq. yds., 1 ao. 2 ro. 17 per. 19 sq. yds., 
17 ac. 3 ro. 39 per. 29 sq. yds., 18 ao. 2 ro. 19 per. 17 sq. yds., 19 ac. 3 ro. 
36 per. 20 sq. yds. 

CvMc Measure, 

(15) 9 cub. yds. 26 cub. ft. 1727 cub. in., 8 cub. yds. 21 cab. ft. 
L642 cub. in., 7 cub. yds. 22 cub. ft. 1504 cub. in., 8 cub. yds. 12 onb. ft. 
2S79 oi2b, in. 
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(16) 8 cab. jda. 19 cub. ft 72 onb. in., 47 Dub. yds. 13 cub. ft. 

24 oub. in., 61 cub. yda. 31 cnb. It. 1002 cab. Id., 19 cob. yds. 13 cub. ft. 
1278 cub. in. 

Capacity. 

(17) 29 gall. 3 qtfl. 1 pt., 16 gaU. 8 qta. 1 pt., 94 gall. 3 qta., 102 gall. 
2 qta. 1 pt. 

(18) 16 qrs. 3 bush. 2 pks, 1 gull., 7 buah. 2 pka., 41 qra. 7 bush, 
2 pkB. 1 gall,, 121 qrB. 6 bush. 1 pk. 1 gall. 

Time. 

(19) 91 liaya 16 lira. 48 min. 43 sec., 43 days 12 hrs. 27 rain. 29 see., 
29 daya 13 hre. 14 min. 17 see., 89 daya 17 hrs. IB mm. 29 sec. 

(20) 6 weekH 6 dsya 12 bra. 18 min. 42 sec., 1 day 20 hra. 37 min. 

25 eec., 2 weeka 6 daya 14 hca. 42 min. 21 sec., 3 weeks 5 days 18 biB. 
17 min. 40 aec. 

Subtraction of Weiglits and Heasnres. 

116. To subtract one weight or measure from another, ws place 
the weight or measure to be subtracted below the one fh>m which 
it is to be taken, as in the caaa of subtraction of monoj. 

fcEeampU. Subtract 12 acl. 3 qrs, 21 lb. from 18 cmt. 1 qr. 16 lb. _J 
cwt. qra. lb. ■ 

18 1 IG ■ 



By the method of Ait. 39 the mental steps am as follows :— 
lat. 21 lb. and 33 !b. make 1 qr. 16 lb. ; write down 33 lb. and 
carry 1 qr. 

2nd. 4 qta. and 1 qr 1 cwt, 1 qr.; 1 qr. and 

8rd. 13 owt. and B owt 18 owt.; B cwt. 

The result ia 5 owt. I qr. 23 lb. 

EXERCISE 34. ^H 

ibtiact ^^H 

AvairdupoU. ^^H 

(1) 16 owt. 3 qrs. 17 lb. from 19 cwt. 2 qrs. 4 lb, ^H 

(2) 7 cwt. 3 qrs. IS lb. 9 oz. from 13 owl. 2 qrs. 14 lb. 6 OB. 

(3) 12 tons 16 owt. 3 qta. 12 lb. from 16 tons 14 cwt. 1 qr. 9 lb. 
ti) 19 toua 12 cwt. 3 qiE. 21 tb. 16 oz. from 34 tons 10 cwt. 3 qra. 

i) 18 tona 13 cwt. 2 qra. 19 lb. 12 oz. from 20 tone 10 owt. 1 qr. 



(1) 



g 



1 lb. U on. 7 dn. from 16 lb. fi qv.. % ioA. 
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Troy, 

(7) 15 dwt. 12 grs. from 1 oz. 

(8) 13 dwt. 18 grs. from 1 oz. 11 dwt. 3 grs. 

(9) 6 oz. 15 dwt. 17 grs. from 1 lb. 4 oz. 10 dwt. 16 grs. 

Linear Measure, 

(10) 13 yds. 2 ft. 9 in. from 31 yds. 1 ft. 3 in. 

(11) 156 miles 4 fur. 216 yds. from 191 miles 2 fur. 2 yds. 

(12) 14 miles 1345 yds. 2 ft. from 17 miles 125 yds. 1 ft. 

Square Mea^sure, 

(13) 6 ao. 3 ro. 27 per. from 13 ac. 2 ro. 25 per. 

(14) 10 sq. yds. 8 sq. ft. 100 sq. in. from 13 sq. yds. 7 sq. ft. 70 sq. in. 

Cvhic Measure, 

(15) 156 cub. yds. 21 oub. ft. 1132 oub. in. from 347 cub. yds. 
10 cub. ft. 830 cub. in. 

(16) 83 cub. yds. 19 oub. ft. 1109 cub. in. from 150 cub. yds. 7 cub. ft. 
140 cub. in. 

Capacity, 

(17) 6 qrs. 5 bush. 3 pks. 1 gall, from 7 qrs. 7 bush. 2 pks. 

(18) 7 bush. 3 pks. 1 gall. 3 qts. from 1 qr. 1 bush. 3 pks. 1 gall. 1 qt. 

Time, 

(19) 4 days 21 hrs. 10 min. 52 sec. from 24 days 14 hrs. 46 min. 
31 sec. 

(20) 10 weeks 4 days 11 hrs. 7 min. 20 sec. from 12 weeks 8 days 
15 hrs. 17 sec. 

Multiplication of Weights and Measures. 

116. The following is an example of multiplication. 

Example, Multiply 5 cwt, 3 qrs, 24 {(. hy 8. 

tons cwt. qrs. lb. 

5 3 24 

8 



2 7 2 24 



We see that 8 times 24 lb. =192 lb.s=6 qrs. 24 lb. Hence we write 
down 24 under tiie lb. and carry 6 qrs. forward. 

Again, 8 times 3 qrs. =24 qrs., which become 30 qrs. when we add 
the 6 qrs. ; and 30 qrs. =7 cwt. 2 qrs. Hence we write down 2 under the 
qrs. and carry forward 7 cwt. 

IjabHj, 8 times 5 cwt. =40 cwt., which become 47 cwt. when we add 
iiie 7owt.; and 47 cwt, = 2 tons 7 cwt. 



Q) 6 lb. 3 o; 
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EXERCISE 35. 
roltipl; 

Ai'oirdvpois. 
14 drs. by 3. (2) 18 c 

(3) 2 toua 13 cwt. 2 qrs. 17 lb. by 36. 

(4) 1 loD 9 cwt. 16 lb. by 21. 

(6) 2 tons 9 cwt. 15 lb. ffoz. by 27. 
(6) 1 owt. 27 lb. 16 oz. by 17. 
^) 11 owt. 3 qrs. 15 lb. 4 oa. by 46. 

14 owt. 2 qrs. 14 lb. 12 oz. by 3i 
I) 12 cwt. a qra. 17 lb. by 176. 
)) 4 lona 15 cwt. 2 qrs. 27 lb. by 195. 
Ttot/. 
z. 16 dwt. 13 gra. by 9, 
>z. 15 dwt. 9 gra. by 32. 
z. 13 dwt. 15BrH. by 13. 

LintoT Meainre. 
ft. 7 m. by 12. (15) 33 

I fur. 100 yda. 1 tt. by 21. 
J 6 tar. 23 po. 4 yds. by 19. 



Mil) 71b.8t 

(12) 31b. 7 < 

(13) 2 1b. 1< 

(U) 5ydB. 2 

(16) 1 mile i 

(17) 53imle 



L8) 13 ao. 3 ro. IS per. by 7. (19) 38S m 
Kl) 26 Bq. yda. 7 flq- ft. 132 aq. in. by 36. 
,0. 3 TO. T per. 4 eq. yds. by 17. 
Cvbic Meattire. 
Q) 76 onb. yds. 8 enb. ft. 1650 oab. in. by 9. 

7 OQb yda. 34 cub. ft. 5 cub. iu. by 72. 

8 oob. yds. 1 cub. ft. 32 oub. iu. by 34. 



26) 8 bosh. 8 pfca. 
U} 7 bnah. 1 gall. 



Capacity. 
1 gall. 3 qta. by 6. 
S qta. by 18. (27 



1 moDtlt 1 week 3 daya 21 hre. 
6 days 14 hre. 6 mia. !) sec. by 16. 
4 daya 22 bra. 19 mia. S se«. \f} >A. 
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Division of Weights and Measures. 

117. The following is an example of the first kind of division 

(Art 94). 

Example, Divide 15 tons 10 cwt, 8 qrs. by 8. 

tons owt. q,r8. lb. 
8)15 10 3 4 

1 18 3 11 



If we divide 15 tons by 8, the quotient is 1 ton and the remainder is 
7 tons. We put down the 1 ton. 

We now change the 7 tons into 140 cwt., and add the 10 owt. to it : we 
thus get 150 cwt. altogether. If now we divide this by 8, the quotient is 
18 cwt., which we put down, and the remainder is 6 owt. 

We next change the 6 cwt. into 24 qrs., and add the 3 qrs.: we thns 
get 27 qrs. altogether. If we now divide this by 8, the quotient is 8 qrs., 
which we put down, and the remainder is 3 qrs. 

Lastly, we change the remainder 3 qrs. into 84 lb., and add the 4 lb.: 
we thus get 88 lb. altogether. If we now divide this by 8, the quotient 
is 11 lb., which we put down, and there is no remainder. 

The operation is now at an end, and the result is 

1 ton 18 cwt. 3 qrs, 11 lb. 

Note. — When the divisor is large the work is stated in full as iu the 
example worked out in the case of Money. 

EXERCISE 36. 

Divide 

Avoirdupois, 

(1) 7 tons 7 cwt. 2 qrs. 16 lb. by 6. 

(2) 16 tons 10 cwt. 3 qrs. 4 lb. by 8. 

(3) 41 tons 4 cwt. 4 lb. 12 oz. by 11. 

(4) 57 tons 7 owt. 3 qrs. 17 lb. 12 oz. by 12. 

(5) 16 cwt. 3 qrs. 14 lb. 8 oz. by 64. 

(6) 74 tons 5 cwt. 3 qrs. 21 lb. 7 oz. by 49. 

(7) 12 cwt. 1 qr. 3 lb. 11 oz. by 23. 

(8) 12 tons 3 cwt. 1 qr. 251b. by 37. 

(9) 40 tons 19 owt. 13 lb. 5 oz. by 69. 

Troy, 
(10) 23 lb. 2 oz. 12 dwt. by 6. (11) 116 lb. 8oz. 12 dwt. by 32. 

(12) 3 lb. 11 oz. 16 dwt. 16 grs. by 41. 

Linear Measure, 

(13) 44 yds. 2 ft. 3 in. by 9. (14) 168 yds. 1 ft. 4 in. by 16. 
(15) 743 yds. 1 ft. 7 in. by 29. (16) 10 miles 1 fur. 6 po. by 22. 
(17) 75 miles 1 fur. 39 po. 3 yds. by 75. 

{JSJ J^ miles 2 far. 20 po, 4 yds. 2 ft. 6 in. by 47. 
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Square Measure. 
(19) 9ao. 3ro. 16 per. by 7. (20) 42 ac. 3 ro. 2 per. by 12. 

(21) 29 ao. 8 ro. 1 per. 21 sq. yds. by 71. 

Cubic Measure, 

(22) 69 cub. yds. lOoab. ft. 576 oub. in. by 96. 

(23) 944 oub. yds. 1 oub. ffc. 1104 cub. in. by 59. 

(24) 194 oub. yds. 23 oub. ft. 1557 cub. in. by 127. 

Capacity, 

(25) 3 qrs. 5 bush. 2pks. 1 qt. by 85. 

(26) 154 qrs. 3 bush. 2pk8. Iqt. by 69. 

(27) 53 qrs. 6 bush. 2pks. 3qts. Ipt. by 217. 

Time. 

(28) 7 weeks 6 days 4 hrs. 14 min. by 12. 

(29) 23 weeks 5 days 21 hrs. 30 min. by 40. 

(30) B17 days 13 hrs. 31 min. 57 sec. by 53. 

118. The following is an example of the second kind of division 
(Art. 94). 

Example. How often is 1 cwt 8 lb. contained in 2 tons 2 ewt. 3 qrs, 12 Ih.f 
We must first reduce both quantities to lb. 

owt. lb. tons. cwt. qrs. lb. 

18 2 2 3 12 

112 20 

120 U). 42 cwt, 

_4 

171 qrs. 
28 

1380 
342 

120 )4800 lb. 

Hence the quotient =40. 40 

EXERCISE 37. 

Find how often the first quantity is contained in the second :— 

(1) 8oz. 4drs.; 151b. 7oz. 8drs. 

(2) 8 cwt. 3 qrs. 15 lb. ; 1 ton 7 cwt. 21 lb. 

(3) 2 lb. 4 oz. ; 4 owt. 3 qrs. 1 lb. 4 oz. 

(4) 137^ yards; Smiles. (5) 55 inches; 32^mile8. 

(6) 2 yds. 2ft. 3in.; 12} miles. (7) Ixo. Ui^e^xA A&^.^-^'b^x, 
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(8) 4ac. 3ro. 27 per.; 1416 ac. 2ro. 16 per. 

(9) 121 sq. yds.; 10 ac. 

(10) 3 cub. ft. 576 cub. in. ; 3 cub. yds. 12 cub. ft. 676 cub. in. 

(11) 3 bush. 1 pk. ; 145 qrs. 3 bush. 2 pks. 

(12) 14 days 13hrs. 27min.; 684 days 8hrs. 9min. 



MISCELLANEOUS EXAMPLES. 
Oompound Bules (Weights and Measures). 

EXERCISE 38. 

(1) Four prize oxen were said to have weighed, respectively, 23 cwt. 
2 qrs. 3 lb., 22 cwt., 18 cwt. 3 qrs. 8 lb., and 22 cwt. 2 qrs. 15 lb. ; what was 
their total weight? 

(2) A grocer bought a quantity of sugar weighing 16 cwt. 20 lb. ; he 
sold to one custoQier 1 cwt. 3 qrs. 4 lb., to another 2 owt. 3 qrs. 24 lb., to 
a third 2 cwt. Iqr. 171b., and to a fourth 6 cwt. 3 qrs. 191b.; what 
quantity remained unsold? 

(3) If a bushel of barley weighs 54 lb., find the weight of 39 bushels 
in cwt., qrs., and lb, 

(4) A truck when full of coal weighs 45 cwt. 1 qr. 13 lb., and the 
truck itself weighs 13 cwt. 2 qrs. 16 lb.; find the amount of ooal in seven 
such trucks. 

(5) A truck contains 120 sacks; each sack weighs 7lbk 10 oz. and 
contains 84 lb. of grain ; find the weight of the whole load in tons, owt., 
and lb. 

(6) If 12 cartloads of coal, each weighing 19 cwt. 3 qrs., and 8 cart- 
loads, each weighing 1 ton 3 cwt. 21 lb., are divided equally among 28 poor 
people, what weight of coal will each receive? 

(7) If 1 ton 5 cwt. 19 lb. of tea is to be made up as far as possible 
into 10 lb. parcels, how many parcels will there be, and how much tea will 
be left? 

(8) A tank holds 5360 gallons of water; find the weight of the water 
(in tons, etc.), assuming that a gallon of water weighs 101b. 

(9) A sovereign contains 123 grains; how many can be coined out of 
a bar of gold weighing 31b. 10 oz. 2 dwt. 12grs.? 

(10) If six dozen table-spoons weigh 11 lb. 6 oz. 12 dwt., and the 
same number of tea-spoons weigh 3 lb. 7 oz. 10 dwt., what is the difference 
in weight between a table-spoon and a tea-spoon ? 

(11) A road, 1500 yards long, has trees planted on both sides and 
2 J yards apart; how many trees were required? 

(12) A bicycle wheel is 55 inches round, how often will it turn round 
ia 3 distance of 32^ miles? 
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(13) Thirty-three telegraph postB, pliLced at equal diBtoooee, extend 
a mile: find tlio distance between auy two poets. 

(14) Along 20 miles 4 fur. 20pa. of railwn; are evenly placed 330 
telegraph poles, there beiug oue at the beginning and one at tbe end; 
how maiij yards are they ajisFt? 

(15} -A. flash of lightning was seen 9 aectonds befors tha thunder VM 
heardi how many railea distant waa the thimdec-oloud, sound travelling 
at the rate of 1130 feet per second? 

(19) A farmer rants sis fields, each containing 7bo. 3ro. SB per.; 
fire fields, eiich containing 3 ac. 2 to, IT per.; and sine flelds, each cod- 
tainiog B ac. 1 ro. 2S per. ; how mnch laud has he altogether ? 

(17) From an estate of 1700 acres, two farma ware aold ; the one of 
" "■ .• . .1 -■ <...- ,^ J j,|j_ 30 per. J how much of the 

(18) After deducting 3 roode 3 peichee 29^ scj. yds. for making a road, ^ 
a Geld oontoining 31 acres is divided into iO allotments of ei^ual area; 
find the size of each piece. 

419) How many oubio feet are there in a oiatem which coutslna 28 
gallons of water, if each gallon occupies 277^ cubie inches? 

(20) How many half-pint bottles can be filled fi-om 5 barrels of ale? 

(21) From a cask containing 26 gall, 1 qt. of ale there is drawn ofl 
daily 3 qte. 1 pL ; for how many days will the ale last? 

(22) If an acre of land prodnceB 3 qra. 6 bush. Spks. of com, what 
amount of oom will 313 acres yield at this rate? 

(23) How many hours are there between midnight on March SOth ^ 
and midnight on September 39th? 

(24) How many daye are there from Januai; 19th to June 24th in a, 
common year, excluding the first dale ? 

(25) How many weeks are there from August 1st to October aistr 

(26) If tbfi Sfn "ses at 3.51 a.m. and sets at 8.17 p.m., for how 
many minutes does it shine? 

(27) The moon revolves round the earth once in 2360591 seconds; 
express this time in days, hours, minutes, and neoonds. 

(28) If it were possible to travel from the earth to the moon, how 
many days would it take, at the rate of 31 miles per hour, the moon being 
237615 miles from the earth? 

(291 A traveller arrived at a railway si 
4 o'clock, but fonnd that the train did no 
long had he to wait? 

(30) If a large wheel revolves once ii 
limes will it revolve in 3J hours? 
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FACTOBS AND PRIME NTTMBERB. 

119. Any numt>er which divides another without a rciuaitider 
is culled a measare of that uuiul>er. 

ThDB, 6 is a meuiire of 18. 

120. Any number which contains another au emet number of 
timee is called a multiple of that cumber, 

ThQB, 48 is B multiple of 6. 

121. All numbers eire miiltiplea of unity, and each contains 
itself onca Any number can therefore be divided by itself and by 
unity, but if it cannot be divided without remainder by any other 
number it is said to be prime, and is called a prima number. 

We may therefore define a prime number aa a niimber which ha* 
no factor or dimaor hut itself and wnitj/. 

Numbers which are Dot prime are called compoEdte. 

It will be Been that 2, 3, 5, T, 11, 13, IT, etc., are prime ttumbera, and 
thai J, 6, S, e, 10, 12, li, 16, etc., are composite. 

122. Such a number as 12 is the product of 6 and 2, also of 4 
and 3, and also of 2, 2 and 3 ; but the laat of these sets, namely 2, 
2 Mid 3, has a profierty which the others have ijot, for 2, 2 and 3 
are all^inTM. 

No number can be separated into prime factors in more than 
one way. When therefore we apeak of separating a number into 
factors, we shall generally mean pritue factors. 

Thus, 12 = 2j!2x3 = 2'x3. 

123. The prime factors of a. number can be found by trying 
the jjrime numbers in succession, beginning with 2. When we 
have found one factor, we divide the number by it, and then treat 
the quotient in a similar way ; and we continue this process nmtil 
we arrive at a divisor which gives a quotient less than itsel£ 

124. What numbers to try will roadily be seen after a little 
practice, but it will bo well to remember the following rules of 
divisibility : — 

(1) a IB a factor of ail DumbeiB whose last digit can be divided bj 3. 

(2) « ia a factor ii the number oompoBed ot the laat 2 digits oan be 
divided by i. 

(3) a is a factor if the number composed of the lust 3 diglta can be 
divided by 8, 

(i) 6 is a factor if the last digit be either or S. 
(6) lO is a factor if the last digit is 0. 

(ti) 3 ia a factor If the sum of the digits can be divided by 3. 
" or if the snm of the dipitB can be divided b; 0, 'j 
L^ a ia& factor if both 3 and. 3 are (sAton. 
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^ {9} IS is a factor if both 3 and 4 are factorn. 
(10) II is a foctor if, when the 1st, 3rj, 5t]], etc., digits are added 
together, and also the 2nd, 4th, Gth, etc., the diSerenoe between these 
sums ia 0, or oan be divided by 11. 

(11} Diviflibility by 7 can Tie deterjoined only by actual diviflion. 
The prime numbers up to 100 a.re 1, 2, 3, 5, 1, 11, 13, 17, 19, 23, 
29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97. 
125. We will oow.apply these niles. 
mt faciora of M%%. 

ise the loEti digit 8 can be divided by 2; thus 
3498 = 3x1749. 
2nd. 3 ia a factor of 1749, beoauae it divideB the aom of the digits, 
viz.aij thua 3498=2x3x683. 

3ril, 11 ia a factor of fiS3, becanse the anm of the 1st and 3rd difiiti 
is 8, aod the Sod digit ia also S ; the difFereoce of these enma being 0, it 
foUavB that 583 ia divisible by 11. Hence 

3948=2x3x11x53. 
The vork shown above illustrates the application of the lulea, bnt 
the prooees of separating B number into factors may be stated briefly 

Sg ) 3496 
3 ) 1749 
11)583 

. 3498 = 3x3x11x53. 



I 











EXERCISE 39. 










Separate each of tlie toUowing n 


umbEra ir 


I to its 


prime 


factors:- 




(1) 


60. 


m 


7H. 


(3) 


109. 


(41 


310. 


(5) 


252. 


<6) 


SIS. 


(71 


535. 


(8) 


612. 


(9) 


715. 


(10) 


Hb4. 


an 


1331. 


|]»l 


1430. 


(13) 


1456. 


(14) 


34ti5. 


(15) 


aH75. 


061 


4636. 


(17) 


4630. 


(18) 


1851. 


Ufl) 


S250. 


(20) 


VUM-S. 



OBEATEST COMMON MEASimE. 



A numlier whiHi ia (i fartor of two nr raoro numbera is 

Bald to be a commoQ factor, or common me&Bure, of the HTUubers. 
Thus, 2 ia a cummon measure of 4 nnd 6. 

The grenteU number which will divide each of two or more 
numbers is called their Highest Common Factor, or Greatest 
Oonunon Ueasure, and ia denoted by the letters H.C.F. or Q.C.M. 

127. In many cases the o.c.u. of two or more numbers may 
readily be determined by eeparatiug each uumber into its yritua 

foCtOTB. 
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GREATEST COMMON MEASURE, 



Example. Find the o.c.m. of 36 and 60. 

We find that 36 = 2x2x3x3, 

and that 60=2x2x3x5. 

The factor 2 ooours ttoice in each number, and the factor 8 oeonrs 
once ; hence the g.c.m. = 2 x 2 x 3 = 12, for this number is the product of 
all the prime factors common to both. 

128. To find the G.C.M. of two numbers whose prime 
factors cannot readily be found: divide the greater number by 
the smaller, and then divide the first divisor by the remainder, and 
so on, using the remainder at each stage to divide the previous 
divisor ; the last divisor is the g.c.m. required. 

Example. Find the o.c.m. of 6802 and 1253. 

1263)6802(6 
6265 

537)1253(2 
1074 



179)637(3 
537 



Q.C.M. = 179. 



The process is based upon the 
principle that any number which 
divides each of two numbers divides 
also (1) their sum, (2) tbeir differ- 
ence, and (3) the sum and differeuce 
of any multiples of the numbers. 

Hence it follows that 

the O.C.M. of 1253 and 6802 
= G.C.M. of 637 and 1263 
= O.C.M. of 179 and 637 
= 179. 



Our object being to find the 
greatest common factor, we may 
simplify the divisor and the divi- 
dend at any stage by dividing 
either of them by any factor which 
is not common to both. 

The work may be arranged 
more concisely thus: — 



1253 
1074 

179 



6802 
6266 



637 
637 



EXERCISE 40. 

(2) 45 and 81. 

(5) 72 and 480. 

(8) 720 and 960. 
(11) 813 and 1062. 
(14) 2145 and 3471. 
(16) 94248 and 105336. (17) 61665 and 70092. 



Find the o.o.m. of 

(1) 46 and 72. 

(4) 132 and 165. 

(7) 216 and 258. 
(10) 429 and 6942. 
(13) 10353 and 14877. 



(3) 72 and 162. 

(6) 45 and 162. 

(9) 936 and 2926. 
(12) 42336 and 53088. 
(15) 4929 and 43672. 
(18) 66429 and 169037. 



129. To find the G.C.M. of three or more numbers. 

(1) When the numbers can easily be separated ir\to prime factors, 
this should be done. 

(2) When the numbers cannot be easily separated, find the 
G.C.M. of the first two numbers ; then the G.C.M,; of this result 

and the third number ; and so on. 
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EXERCISE 41. -m 

Find the a.a.u. of ^M 

(1) 45, 72 and 480. (2) 112, 729 and 4374. ^M 

(3) 372, 994 and 3l:<2. (^ 218, 484 and 73170. ^ 

L(S) 492, 744 and 1044. (6) 97S, 31S0 ftnd 1*6260. 

|7) 1326, 3094 and 4420. (8) 12S8, 1736 and 104. 

ItEAST COMMON MULTIPLE. 

130. A number which can be divided without remainder by 
two otliers, or more, in a common multiple of them. Thus, 12 in 
ft common multiple of 2, 3, 4, aud f>. 

The least number which cau bo no divided ia called tboir Least 
Common Multiple, and is (icnuted by the letters L.OJtC. 

131. The LO.M. may be determined very readily when the 
numbers can be separated into prime fectors. 

ExampU. Find thf i-c.u. of iG a:ad 60. 

We find that 36 = 3x3x3x3, 

aodtbat 60=2x2x3x5. 

Now the L.O.U. muiit contain all the prime faotora in 36 and GO, and 
eacb of these titvtoni muBt occof at least as often in the l.c.m. aa it occnrs 
in either of the numbers themeelveB. Now, 2 occurs tteice in both, and 
must therefore occur twice in the l-cm. Also, as S occurs onee in 60, 
and ttciee in 36, it mast occor tmice in the i,.o.M. Again, as 5 occurs la 
CO, it must occur in the L.a.u. ; 

.-. L.c.>.. = 2x2x3>:3x6=IB0. 

132. To find the 1j.c.M. of three or more nuinbors we proceed 
iu exactly the same way. 

Example. Find the h.v.u. of 9, 10, 16, 16, 20. 

9-^*^^ Sere the l.c.h. niusl contain the prime 

10=2 X 5 factors 2. 3 and 5. Now, 2 occurs four timoa 

15—3 X 5 in onj number, 3 occurs twine, and 5 aaee, 
80=2x2x5 ■■■ t^'O-"— ax 3x3 X 3x3x3x5=720. 

133. We will now cousider the form in which the work can be 
best arranged when the numbers aJe numerous and ainall. Having 
written the numbers in a row, we see tlmt 10 ia a factor of 20; 
hence all numbers divisible by 20 niuat also he divisible by 10. We 
luuy consequently cn>H8 out 10 thus;— 

9, Jft 15, 16, 20; 



LEAST COMMON MULTIPLE. 
o the work aa MIowb :— 



9, », 


l». 


16, 20 


», 


16, 


8, 10 


9, 


15, 


■I. * 




The divisors 2, 2 and 3 are prime fat^tors whtcli a 
two or iDora of the numbers. Iq any case we divide by such prime 
factors aa will divide two or more of the mimbere ; we h^n with 
the lowest, and we take them in order. We write down tho quotieiita 
below Biich numbers a» cem be divided, and bring down niiaitered 
the numbers which cannot be divided. In the third line we strike 
out 6, because it is a factor of 10, and may therefore be neglected ; 
in the fourth line there a,K three oumbers, no two of which have a 
common factor. 



Hence the l 



=3x2x3x 



x5x4=720. 



EXERCISE 42. 
Find the i,.c.b. of 

(1) 8, 12 and 20. (2) 

(3) IR, 20 and SO. 

(5) 18, 3G, 45 and 81. 

(7) 12, 3G, 72 and 120. 

(9) 26, 33, 39 and 44. 
(11) 12, 23, 65 and 40. 
(13) 7. 17, 63 and 33H. 
(15) 3, 5, 18, 36 and 4r,. 
(17) 21, 45. 60, 81 and 'JO. 
(19) 8, 12, 18, 24, 28 and . 



(2) 9, IS and 21. 

(4) 18, 35, 60 and 72. 

(6) IS, 56, 50 and 73. 

(8) 16, 28, 35 and 63. 

(10) 32, 48, 40 and 14. 

(12) 16, 21. 49 and 72. 

(14) 8, 12, 20, SO and SO. 

(16) 9, 12, 16, 18 and 28. 

(18} 12,18.27, 30 and 40. 



PEACTIONS. 

134. If a quantity be divided into any number of equal parts, 
one or more of these porta is oall ed a fraction of the quantity. 

If, for esamplt^ we have the amount of a shilling in penny pieces, 
we have 12 uennies altogether ; and if we divide it into 3 equal 
partfl we shall have 4 pennies in each part, 

Eaoh of these equal parta ia called one-third of the whole shilling, 
and its relation to the shilling is expressed by the symbol J. Thus 
i ponce = J of 1 shilling. If we take 2 parts together there will be 
8 pennies, and their relation to the whole shilling is described »s 
two-tldrda, and is expressed by the symbol i{. 
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It will be aeen that the number below the line givea a 
o the parts ; for this reason it is caOod the denominator. 
Also, sini* the number above the line denotes the nuwher of equal 
parta that are taken, it is called tlia numerator. 

Thaa, in tbe Bymbol | , 3 ia Uie denominator aod 2 is tho nunurarur. 

136. Tractions such aa J, g, f , etc. are called vulgar fractions, 
that ia, common fractions. 

137. When both the ounierator and the denominator are iut^t 
the fraction is called a simple faction. 



i 



EXERCISE 43. 
Find the value at 
(1) i ot £17. lli, m. (3) i of £17. 5«. 6d. 

(3) i of £28. 16<. &1. (4) g ol £13. Z$. U. 

(8) i of £28. IE.. 9d. ^6) i of £27. 13<. id. 
(7) f of £12. 4g. 6Jd. (8) i of £32. 7i. 6d. 

(9) A of £71. 16s. lQ\d. (10) V^ o( £63. 12.. 6d 
(11) Jof21b.30K. (12) iotacwt.liir, 141b. 
(13) i of B owt. 1 qr. 20 lb. (14) j of 3 cwt, 3 qrs. 12 lb. 
(15) |of 7owt. Sqra. 71b. (16) A of 1 ton 2 ciwt. Syra. 12 lb. 
(17) fof 131b.2oz. a8) Jof 13Ewt. 3qre. 311b. 
(19) [ of 3 tona 5 owt. 10 lb. (20) H "f 31 tons 10 oat. 9 qra. 24 lb. 

Reduction of Fractions to their Lowest Terms. 

138. Wo can pay a debt of 10a. by paying over either 1 half- 
sovereign, or 4 half-crowns, or 5 florins, or 10 shilling pieces, or 20 
sixpenny pieces, or 40 threepenny pieces, and in many other ways 

too. 11 

^^Hput 1 half-crown = i of £1, ^^^ 

^^^fa' .-. 4 half-crowns = | of £1. ^^H 

^^^■tnilarlj 6 florins ''A of £1, -'^^^1 

^^^f 10 ahillinga ^Jft of £1, <^^H 

^^^ ao sixpences =f[{ of £1. ^^^ 

Hence * of £\, -^ of £1, M of £1, -fg of £1, are each equal to \ ' 

of £1 ; and therefore the symbols i, |, j%, J{f, Jg, are equivalent 

to one another. Thus the same traction may be represented by 

many difenml symbols. 

139. The matter may be considered in another way. Suppose 
we divide an orange into 12 equal parts, wc may group the parts in 
3 equal sets of 4, 4, and 4 ; and ea«h set is ^ of tho whole orange. 

But each set contains 4 tieeffl/i-\\!LrtB, and its relation tn the whole i 

may therefore be rejiresented by ^. i 

Hence -^, and sundarly ^5, ^, are each equivalent to ^. 1 

y. a A. '^1 






FRACTIONS. 



From these illustrations we see ttnt the DUmerator and 

tlie denomlaator of a fraction may be divided, or multiplied, by 
the same number without altering the value of the fhictdon. 

141. "\VLeii there are no factors common to numerator and 
denominator, the fractioa is said to be in its lowest terms. 

12. "When there are factors common to numerator and denomi- 
r, a fraction may be reduced to its lowest tenuB by dividing 
numerator and denominator by their q.c.u. 
xample 1. Eeduee -f^ to Example 2. Reduce ^H to »'» 

U laweal tertm. loicesi terms. 

7x9 Tlie o.c.u. of 10S12 and 22800 is 12; 



1^ 


"l6xB 

-A. 


■ "«'' 22300.7-13 ^M 




EXERCISE 44a. 


7m 


Reduce each at the following fiactione to ita loweat ter 


ma;— 


(11 H. 


(2) Jf. (3) IS. (4) «. 


(5)». 


(6) U. 


(7) SI. (8) )1. (9) H- 


00) li. 


01) H- 


(12) H- (13) H- (14) n- 


(15) 1^ 


(16) ^. 


(17) m- (18) m. 119) m 

EXERCISE 44b. 


120) Bl 


Beduce each of the following fraetions to ita loweet ter 


me:— 


(1) »■ 


(2) m. (31 a. 


(4) HI. 


(5) )H. 


(6) III. (7) Hi. 


(8) mi- 


(9) HH. 


(10) HH- ai) m,- 


(12) HH. 


(13) Mil. 


(14) AWV. (15) AVft. 


06) Avav. 


a?) >vA- 


(18) im- 09) ««. 


(20) MH. 


(21) AVA 


(22) tHH. (23) H«i- 


(24) H!M. 


(25) »m 


(26) HiS! 


(27) ,H1!t. 


128) MVA 



Oomparison of Fractious. 

To compare on« fraction with another we flrat suhatitute 
I equivalent fractions in wiiich the eqiiid parts liaTO the 
ne, that is, we determine equivalent fractions with equal 
tommalort. 

For example, in the case of J the equal partA are Hxtki, and in 
le of J they are ninths. But 

t-Bi-H, and J-HI-it. 
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' The parts are now ISlhs iu botli aases, and we see at once tbut 
the first fraction is the greater. 

The comniou daiiominator may bo any common multiple of the 
origm&l denominfttorB, but we ought to take the least, 

EXERCISE 45. 
Detennine wliich is the groater iu caoh of the following paji^ of 
tactions : — 

(1) Jandg. (2) Iflcdf. (3) jandj. 

(4) Sand I- (5) ?aad|. (6) A- and J. 

(7) JandA- (8) ia'idA. (9) A and |S- 

(10) ttandj'i. (11) AandiJ. (12) i Wnd H- 

(13) M"idiS- (14) fSa"d|f- (15) S^andil. 

(16) «andH- (17) MandJ}. (18) Hand^. 

(19) Aand^Jft. (20) Hacdili. (21) ^vandij. 

(22) ^and,Vi- (23) /AandfJ. (24) .S^andji,. 

144. To compare and arrange in order of m^nitude three or 

more fractions, we find the L.CM, of the denominatore, and replaoo 

each symbol by one which has for its denominator this kcm. 

Example. Beduci ), J, and § to equivalent fractions liaviag the leatt 
common denominator, and arrange them in aaceiuling order ofmagmiude. 
We find tliat Uie l.c.u. of the deaominatarB = 24 ; and that 
i-H. l-H. >-U: 
hence their aBoending order of niftguitude is 

H. a. M, 

i.e- 8, 3, i. 
EXERCISE 46. 

EipreBB by eqaiTalent tractions having the least common denominator, 
and arrange in ascending order of magnitude : — 
(lH.!««JiV- (2H,Ji»i4». (3)t.A.ndi. 

(41 !, <. I ■■■'i A. 16) t, I. » "Hi A- (6) A, I, » "a ft. 
(7) ihH. Hildas, (8) ?.H,Uaiid4f. (9) 4i. H. ESaud JJ. 
OO) t. H. A "d H. (Ill t. H, i aid JJ. (121 J, A. A "d ). > 
Express iy eqaivulent fractions having the least common denomi- 
nator, and arranijo in deaaeudio'g order of magnitude :— 
(13)*,A»">dA- 04)I.H«ndH- (15)t,t.ndA. 

(16) 1. I. H "d I. (17)4.1.A>idi|. aS)!,!,H»«d!i. 
(19)ft,H.H"dH- (20) 1.14, ilnndli- (21) A. A. A ."d A- 
(22) A. «. H ««d IS- (23) A. JT. » "d «. (24) t, il, H «id «. 

5>— % 



4 



68 FRACTIONS. 

Improper Fractions and Mixed Numbers. 

145. When the numerator of a fraction is less than the denomi- 
nator, the fraction is called a proper fraction ; when the numerator 
is greater than the denominator, the fraction is called an improper 
fraction. For example, ^ is a proper fraction ; and ^ is an im- 
proper fraction. 

146. A number made up of a whole number and a proper 
fraction is called a mixed number. For example^ 3}, which means 
3+ J, is a mixed number. 

147. In the following examples we will show how to express 
an improper fraction in the form of a mixed number. 

Example 1. Express ^ as a mixed number, 

•^=25 third-parts 

=24 third-parts +1 third-part 
= 8 units + 1 third-part 
= 8J. 

Hence, if we divide the num£rator of the improper fraction by the 
denominator^ the quotierit obtained will be the integral part of the 
mixed number; and the fractional part mil have for its numerator 
the rerrvainder after the division^ ana for its denomxruUor the origincd 
denominator. 

Note. — ^If there is no remainder after the division, the improper fraction 
represents a whole number. 

Example 2. Express f^ as a mixed number. 

The numerator can be divided by the denominator without remainder, 
and the quotient is 5. 

Hence H=^* 







EXEKCISE 47. 








Express each of the following improper fractions as a 
or as a whole number : — 


mixed number. 


(1) ¥• 

(6) ¥• 

(11) H*. 

(16) W- 

(21) ^W. 


(2) Y- 

(7) W. 

(12) H^. 

(17) W- 

(22) Wl?- 


(3) ¥. 

(8) H^. 
(13) H^. 
(18) W- 
(23) ¥i¥^. 


(4) V. 
(9) H^- 

(19) W. 
(24) Wi^. 


(5) V. 
(Id) W- 
(15) i«*. 
(20) W. 
(25) AftV- 



148. To express a mixed number in the form of an improper 
fraction is the converse of the prdbeding. 
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Example. Express SJ as an improper fraction. 

Each uni t= 5 fifth-parts, 

.'. Sunit8=15 , 

.*. 8 units and 4 fifth-parts =19 , 

Hence, if we mvUiply the integral part of a mixed numher hy the 
denominator of the fractional part^ and add to the product the 
nvmercUor of the fractional part, the resvU will he the numerator of 
the irwproper fraction i and the originaZ denominator unll be its 
deTiomtnator, 

EXERCISE 48. 

Express each of the following mixed numbers as an improper 
fraction : — 

(1) ej. (2) 6f . (3) 4f . (4) 6H. (5) lOf. 

(6) 12t^Tr. (7) 15§. (8) 17i. (9) 19f. (10) 21|. 

(11) 82*. (12) 43f . (13) 64^V. (14) 66A. (15) 78,?^. 

ae) i2«. (17) mi' (i8) im- m ^m- m 45 a. 

(21) 14A. (22) IS^yr. (23) 36^. (24) 67^iV. (25) Tl^V- 

Express the whole numbers 

(26) 3, 5, 7, 9 and 11 as fractions having 7 for their denominators, 

(27) 4,6, 8, 10 and 12 11 

(28) 5, 8, 11, 13 and 16 13 

(29) 8,7, 9, 11 and 13 16 

(30) 4, 8, 10, 12 and 16 17 

Addition of Fractions. 

149. We will now consider how two or more fractions may bo 
added together, and the result expressed by a single fraction. 

Example, Add together * and ^. 

We must first express them as parts having the same name, i.e., as 
fractions with the same denominator. 

The L.O.M. of the denominators is 16, and we find that f =i^, and 

Hence the fractions to be added are equivalent to 9 fifteenth-^B.Tia 
and 10 fifteenth'^9xi&f and the result of addition is clearly 19 fifteenth- 
parts. 

The process may be stated briefly as follows : — 

In the same manner we add together thxeQ ot TnoxfttLV^Nj^^^nA- 
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EXERCISE 49. 
Add together the following fractions : — 

(1) i+*+|. (2) f+?+f. (3) A+A:+A- 

(4) i+i+4. (5) i+*+A. (6) ^-^H+i+h 

(7) i^+J+f+^. (8) l+i+^+A- (9) *+l+A+f. 

(10) i+l+^TT+l. (11) * + f+l+|. (12) iV+f+A+iV. 

(13) A+i^,r+iS+iJ. (14) f+xV+A+M. (15) H+A+H+A. 

(16) ?+A+li+i- (17) Ar+f+i + ^ir. (18) A+A+H+8. 

(19) «+«+H+«- (20) A+A+A+^V. (21) f+T^+iJ + H. 

(22) ^+3jV+A+H. (23) ^T+H+^+-^^' (24) A+^^+A+t^',. 

(25) A+J+t+«. (26) sV + A+A+ii. (27) t+A+A+A. 

(28) A+A+A+J. (29) H+M+A+i*. (30) A+H+A+H- 



150. If some of the fractions are mixed numbers, we add to- 
gether the integral parts at once, and treat the fractional parts as 
in the last section. 

Example, Add together | + 2^ + 3| + IJ. 

=6+-m 

=6 + 2i*A 
=8AV. 

EXERCISE 50. 

Find the value of each of the following expressions : — 
(1) i + 7| + 6 + 4t. (2) 7+i + 3i + 6J. (3) 15i + 8 + 12| + ll}. 

(4) 6i + J + 2| + li. (5) 3i + 4 + 74 + 6J. (6) 5i + 3i + 4J + lJ. 

(7) l+4A+2i+iO|. (8) i+2H+f+8i. (9) 4A+1A+A+2A. 

(10) l+3f+x\+iH. (11) 7A+12A+4A+A. 

(12) ii+2A+A+A. (13) 9i+4,?^+H+3H. 

(14) 1H+163V+19A+7A. (15) 11A+14A+17H+19I. V 

(16) 2i+3A+lA+A. (17) 8f+A+4A+2iJ. 

(18) 8f+A+«+5«. (19) 3A + 14A+25H+18H. 

(20) 41+11^+2^^1+^. (21) l6H2il+H+H. 

(22) 4^T+H+l5^+9if. (23) 5H+A+liA+l6«. 

(24) 9M+4A+SA+5A. (25) 9J+4^+H+3H. 

(26) 7I+1H+M+13A. (27) lii'\F + 4A+7A+9t. 

(28) 5§+7A+4i+iiA. (29) iOH+2U+n+3A. 

(30) 7^tH+5*+iiH. (31) m-^m- 
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(33} m+m- (33) lOH+m- (34) lUi+7ii. (35) 6Jf+6H. 
(36) 7iV+4^,. (37) li^ + iSii- (38) 53 + 7H- (39) lOH+HH- 
(40) m+m- m isn + iSA- (42) hH+ioH- (43) i^+m- 
(44) 7H-f-llH- (45) m+m- (46) 3^,+5A. (47) 7H+8H. 
(48) 10A+6A. (49) 8A + 11A- (50) llH + lBli- 
Subtraction of Fractions. 

151, As in addition, we eiprcsa the given fractione aa fractions 
having the same denominator; tkeir difiereace will then be found 
bj Huhtructing the smaller numerator irom the greater. 

Example. Find the di^erence fiettoefn J unit f , 

162. If the fractions are mixed nvmhen, we subtract the whole 
numbera and the fractional parts separately. 

BxampU. Find Oie difference between IGJ and 12 j. 
16!-12i = 16-a2 + t-i = 4 + s^ = 4ft. 

EXERCISE 51. 
le of each of the follo^riiig expressions : — 

(3) S-i. (4) l-». 



Find the valne 
(1) l-J- 

(5) H-l- 
(9) H-fr 
(13) SJ-3J- 



(7) H- 

(11) »J- 

(15) ti- 
1 the larger 
s in the following ezampl& 
'tween i^ and 2|. 



(8) 
(12) H-2-h. 
(16) ^-^■ 






(6) 4!-A- 

(10) 24-1*. 

(14) 13A-3i. 

163. If the fractional part 

than in the smaller, we proceed 

Example, Find the diference 

EXERCISE 52. 
Find the value of each of the following eipreasionB : — - 

(1) 151-31. (3) IH-l-h- <3) 12i-lli- (4) 10^-8*. 

f5) I4S-9S- (6) ^-^■ H) is^-ha- (8) l2i-7i. 

(9) 13A-6J. (10) 13i-3S. (11) 12|-7i. (12) 15i-7A- 

(13) 16i-6ft. (14) 1S,^,-6A. (15) 231-lOA. (16) 20!t-13A. 

a?) i.V-3ft. (18) 5A-2A- (19) T^V-G,',. (20) 10A-6A. 
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(21) 23A-UH- 
(24) 7H-3ii- 
(27) lltt-6ft- 
(30) »2(1-«H- 
(33) 21,V-nH. 
(36) 36ft -IWA. 
(39) 101«,-83H. 



(22) 36A-MH. 

(25) 5(^1-3211. 

(28) 30A-181f. 

(31) ^a-uu- 

(34) 6SA-1W. 

(37) llfA-sll. 

(40) »A5,-13ftV. 



(23) 19A-15f. 
(26) 371i-31ft. 
-17H. 
(32) lOH-VA- 
(35) 11H-7H. 
- I 3IVllV-17A. 
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154. We will now consider some examples which involve both 
addition and subtraction. 

Example 1. Express 4 + J-f + J-f6ya single fraction. 

We see, by inspection, that the l.c.m. of the denominators is 24. 

Hence j + j_|+^-|.=jj±iA^jii:A=A. 

The sum of the terms in the numerator which are preceded by + is 
82, and the sum of those preceded by — is 27 ; 

.*. the given expression = 'V4?^ = ^ . 



Example 2. Simplify 
Expression = 6 + i ff*HO"jft-^o+»B 

=6*. 



Example 3. Simplify 
Expieggion = 4 + '=*^ 

=4-« 

=4-V 
=4-2t 



=1*. 



EXERCISE 53. 



Find the yalae of each of the foUoTOng expressions : — 



(1) 

(4) 
(7) 
(10) 
(12) 
(14) 
(16) 
(18) 
(20) 
(22) 
(24) 



6J-2t+f-l^. (2) 3|-lA + 7i-2t. (3) 10*-6A-4J+3J. 
»t-4*+7i-5i. (5) 8f-2t-A-3$. (6) 9A-i-2f-J. 
3A-!ftr-lA+A.(8) 4-2A + 18f-19. (9) 3J-2*-4^+4SAr. 



3i-lt+4A-2tt. 

7i+6J-3A-2H+iJ. 
i+2f+13A+A-4if. 

47^-3§-3lT/V-2i+^y. 
13-llA + 10J-9tt+l^. 



(11) 9A+1W-10J-1H. 

(13) 2i+li-3A+2A + lA. 
(15) 7*-.|-3A+3A-«. 

(17) 3H+6A-2A-4A+3A. 
(19) 8t-7i + 5§-4i+2BV. 
(21) 8f-6A+7J-H+l«*. 
(23) i?*-A+§-i+A-Ar. 

(25) i+§+f+A+«-f-H-A. 



Multiplication by a Whole Number. 

155. Just as 4 shillings x 3 = 12 shillings^ 

so also 4 ^/?/5f A-parts x 3 = 1 2 ^iJA-parts ; 

that is, ^x3=J^. 

. . , ^ 3x4 3x4 4 

Again, ^x3=-3^=-3— = ^. 

Hence, Vo multiply a jra/ction by a whole number ^ we multiply the 
num^a^ W* (when possible) dvMA the denominator by the number, 

\ 
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1B6. The resulting fraction mnat always be eipraaaed in 
lowest tenna, and an improper fraction miist be expreaaed s 
tniied mimber. 

MxiimpU. SI'uitipJy -^ by 6. 

^^^PSence, if the fmdtifikr eonmU of factors, some of whieh are aUo 
^^^Silton of toe denonUnator and others riot, the result mag be obtained 
at once bi/ removina common factors from the multiplier and the deno- 
minator, and mndtiplying the numerator bj/ thefactort of the multiplier 
that remain. 

This procesa is called ca&ccllins coiQiiton factors. 

157. To multiply a mixed number, we multioly the whole 
number and the fractional pail; separately, and add the products. 

Example. Multiply 2J by S. 

EXERCISE 54. 
Moltiply 

(1) A hy 2 and 3. (2) A hy 5 and 9. (3) A by 11 and 5. 

(ij 1^ by 9 and 12. (Q) ,^ by 3 and 11. (6) V's hy 7 and U. 

(7) il by 6 and 12. (8) HV 9 and 21. (9) ^ by 48 and 49. 

aO) 2i by 4 and 6. (11) 43 by 7 end 11. (12) Oi by 8 and 12. 

(13) 7f by 4 and 15. (14) 8i»t by 13 and 19. (15) 3fJby2Bndll. 

(18) 10Hby2andl7. (17) 5H by 7 and 8. (18) 2^ by 39 and 117. 

Division by a Whole Nninber, 

158. Just as a iMllingsrr^^i shillings, 
so also 12//M-parta-e-3 = 4_/S/i:A-parts; 
that is, Y-r3 = 4. 

Again, ^-^2=6 twrUy-eighth parte-i- 

= 3 twenty-eighth parta ; 

that is, A:-^2=— . 

If we divide a quantity into 14 equal parts, each part is ^ of the 
whole quantity. And if wo divide each of these fouHeenth-'paxte 

T.in into 2 equal parts, we get 28 equal parts, each of which is j^ 
the whole quantity ; therefore, if eaoh ftwrteenfA-part in .^f of 
the whole quantity be divided into 2 equal parts, we get 6 twent^' 
eighth parte of the whole ; and if we divide this by 2, we get 3 ijeenfy- 
mghth jiaxtB. 
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Hence, to divide a fraction hy a whole number^ we mtdtiply the 
denominator hy the nwmher^ or (wnen possible) divide the numerator 
by the number. 

Example, Divide 2^ by 7. 

13 13 13 

Factors common to numerator and denominator should be re- 
moved first. 

EXERCISE 55. 
Divide 

(1) f by 4, 6, 7, 10. (2) % by 3, 6, 7, 9. (3) H by 2, 3, 4, 6. 

(4) ^ by 2, 4, 8, 16. (5) H by 3, 6, 30, 45. (6) A by 6, 12, 24, 36. 

(7) 2i by 2, 6, 14. (8) 3} by 4, 9, 11. (9) 16| by 5, 7, 15. 

(10) 3* by 17, 34, 86. (H) 4f by 19, 38, 96. (12) 3| by 6, 11, 46. 

Multiplication by a Fraction. 

159. To find § of a quantity, the quantity must be divided into 
3 equal parts, and 2 of these parts be taken. Hence, to find § of f , 
we first divide ^ by 3, and then multiply the result by 2. 

Thus 1 = 2^1' 

2 5_ 1 -5_ 5 2x6 10, 

3 7 3 7 3x73x7 21' 

, . ., , 3-4 3x4 12 

and similarly -of- = g-^ = -. 

Thus, to multiply one fraction hy another, we multiply the nume- 
rators together to obtain the numerator of the product, and the denomi- 
nators to obtain the denominator of the product, 

A fraction of a fraction is called a compound firaction. 

160. If there are any factors common to either numerator and 
either denominator, they should be removed before multiplication. 

, _8' ^_4x2 5 2x1 2 

^^""^ ..15^12~3x5^4x3~3x3"9* 

161. It follows from Art. 159, that such an expression as 

- of - ctf ,— = - of - — — r , and also that the latter = ^r — = — ^^ . 
2 6 ,11 2 5x11 2x5x11 

Thus the^product of any number of fractions is a fraction which 
has for its ninfnerator the product of the original numerators^ and for 
z'^s aenominatok the product of the original denominators, 

\ 
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If there ahould be any mised numbers among the fractioaa bo 


be multiplied, we aubstituta for them their equivalent improper 
fractiouB, 


Example. Simplify SJ >: 


SJxS(x;, 


^ 


The product = -g 


1 tH 32 




EXERCISE 56. ^^| 


Hnltiply 




-^ 


<1) I'.byt.A.A. 




(2) AbyH.H.IS' ^H 


(3) HbjH.M.IJ. 




(4) 5|bjA.A.i|. ^H 


(6) 9EbjH,iS,l|. 




(6) slbrZi.si,?!. ^H 


(7) 7ibylS,4i,3t. 




(8) SAI>7 3{,s,'„5i. ^H 


/Ql Sli hv fiA- HI Si 




(10) Iftly 2A. 17i, nt- ^H 


FindtlievalQBof 




(11) sake;,. 


(12) 7A> 


:lll. (13) 8AX7A. ^^1 


(14) 8ix71J. 


(16) 4A> 


<111' (16) BixTf. ^^B 


(17) HHxSlt. 


(18) 8H, 


:lii. (19) 10(|xll|},.^^B 


(20) mt^m- 


(21) Ax 


2«. (22) B««2ii. ^^1 


(23) «,«•«. 


(24) lOH 


»%■ (25) 7HX13J. ' 


(26) SJJxeiS. 


(27) m> 


:3H- (28) 1313x14t>5. 


(20) 2Hx!H- 


(30) 1H> 


iSU. (31) 6AX41. 

■ iS,- (34) IV,x»,.A. ^^ 


(33) 4H>i»AV. 


(33) «H» 


(35) l>.|x(«|«(. V 




(36) io!^of9|. ^H 


(37) il»>H»4. 




(38) fxUxjx3f. ^^B 


(39) llKlixlJxHxiJ 




(40) 2ix3ixiix|orio. -'^M 


{41} f otfxAx§o£18. 




(42) t°ISAx|x9^ ^H 


(43) 5f 0tA'<2Aof3^, 




(44) 3goi3ix,',xH- ^^H 


(45) SAxSixajxlA- 




(46) l(x2Hx7Hx8A. ^H 


(47) 10|.,1A>H>2J. 




(48) 41ix7AxllxajJ. ^^ 


(48) 4H«lrfT>i!iii"H 




(50) lAixl/Ax2S!xll|. 


(51) aixCrf.xllAxIA 




(52) 7A««Axa)xA. 


(53) 3ix2^xliH>:lH- 




(54) Gaxi*tx3HxH. d 


(55) >H><lt«lAx|l. 




(59) Hxafx^fxltJ. .^^^ 


(571 iHx3Bx!v.xia 




(58) lAxA-,xlilx2t{.^^H 


(59) 4H«itx24HKM, 




(60) n4«l-U'^2.K'>.v<.^^H 


^^ 


^^ 


^^^^^^^1 
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Division by a Fraction. 

162. It is essential to the common definition of division that the 
divisor should be a whole number, but if we extend the definition and 
consider dividend^ divisor, and qiu>tie7U, merely as quantities, such 
that 

Dividend = Divisor x Qttotient, 

we may allow the divisor to be a fraction or a mixed number, and 
we may consider the quotient as merely answering the question — 
" Bi/ what must the divisor be multiplied in order that the result may 
he the dividend?^* 

Thus the quotient of 7 divided by 8 is | ; that of 3^ divided by \ 
is 7 ; that of 7 by 3^ is 2 ; and that of 28 by 3 is 9^. 

We may thus consider a fraction to represent such a quantity, 
that when it is multiplied by the denominator the result is the 
numerator. 

163. Again, to divide ^ by f , we have to find a quantity such 
that if we multiply it by f , the product will be ^; 

.'. ^ X the quantity =A; 
.*. 7 X 4 X the quantity =7x^; 
.'. 5 X the quantity =7X3%^; 
.-. the quantity =5 x ^=|J ; 

Hence, to divide one fraction by another, we invert the divisor and 
multiply. 

Example 2. Divide S^ by 4f| . 

7 

QB.All-^^ 2»__7 

8 3 

Mixed numbers must be first 
expressed as improper fraotions. 



Example 1. Divide 4 &y Vf • 

1 7 
4^16_^ ?£-_I 
9 * 21"9^I0'"12* 

3 4 

We cancel factors common to 
numerators and denominators after 
the divisor has been inverted. 



EXEECISE 67. 
Divide 

(1) ftbyi,*,i,{. (2) «byH,A»*,#- 

(3) A by A, h A, A- (4) «i by «, «, H, A- 

(5) 60byA,A,A»«- (6) 55byH,«,tt,f. 

(7) i by 5i, 2J, H, 6}. (8) 4| by 6J, 3|, 9i, 44. 

Perform the operation indicated : — 

(9) 3H-^6A. (10) i«^2H. ai) m-^m- (12) im-^m- 

(13) sii-M. (14) Mt-J-sA. (15) «^6A. (16) Sff-Mfj. 

apy ^m-^24ff' as) lOA-hSA. (i9) i3«4-i8h. (20) 24h-i-i8h. 
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1 


(21) 101t3H 


(22) UK 


<-3H- 


(23) 7H- 


»*■ 


(24) m-^m- 


(2S) W+IH 


(26) m~ 


»Sf- 


(27) 2A- 


ISA. 


(28) »m-6A- 


(29) 9A-3A 


(30) lOA 


+6A. 


(31) *!»- 


m- 


(32) llit+iHI. 


(33) 8})+2H 


(34) an- 


3A- 


(3S) 654- 


m- 


(36) H+SH- 


(37) SH+IH 


as) »V, 


tea 


(39) BJV- 


'm- 


(40) Vft+Mr 


m) H+HI- 


(42) lyVl 


+1«- 


(43) «,- 


*»■ 


(44) aH-i-BiSft- 



1 



(45) 1^^3H- (46) tt^l3«. (17) 17fV-Jm- (48) 8H^3/^. 

Simpliflcation of BxpresBions uivoItuie PractionB. 

164. The forms ( ), { }, [ ], arc cnlled brackets, and are used 
to biiid together two or moro quantities into one. 

Thus 8-(3-H2) means that the sum of 3 and 2 is to be Uken 
from 8, the result being 3. If we were to omit the bpackets, the 
meaning would be quite difi'erent ; for 8 — 3 + S would mean that from 
8 we must take 3, and then add 2, which would give 7 as the result. 

Again, 24-^(3+5) means that 24 is to be divided by the sum of 3 
and fi, the result being 3. If we were to omit the brackets, and write 
it as 24-?-3+5, the expression would mean that 24 ia to be divided 
by 3, and 5 to be then added to the result, which would make 13. 

Simikrly, (8—2) (3+2) means that the difference between 8 and 
2 is to be multiphed by the Bum of 3 and 2, 

From these illustratioDS we learn that nwnbers enclo»ed in hraek^t 
miut he reduoed to their simplest form before any of the operatwM 
indicated by signx outside the bracket can be perfi^wed. 

Sxampte. Sin^ltfy (3i + 2i)^(l| i-5f). 

(3i + 3i)^(l| + 5f) = 5S-7i( 

=m. 

EXEECISE 68. 




■m 15i-(7!+6|). 
m 4A-^{Ei+lA). 

,«S) (iei-i)-H7i. 

(7) (15J+i)(7|-6»). 



(2) lSl-(7i-6|). 
(4) i«^{i-A)- 
(6) I10i+S)x4i. 
(8) (l+t+l)(l7^-llAH 
(10) (9J+3J)-(4S-1H). 
165. It must be noticed carefully that 

1st. Operations of multiplication ore to be performed in order 
from left to right. 

2nd. Quantities connected by the sign "of" must be taken a« 
forming a aingle quantity, Just ob if they wen 
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NoTK — The difference in meaning between 

3J-^2^x7J and 3J-^2^of 7^ 

is that, in the former, the sign -r- extends only to the next 
quantity 2^, and no farther; but, in the latter, 2i of 7^ is a 
single quantity. 

EXERCISE 69. 

Simplify the expressions : — 

(1) 2Jxli-f-liof2i. (2) 2Jofli^Hx2t. 

(3) 2JoflKliof2f. (4) Aof«~Hof|*. 

(5) 2J of ^-i X A. (6) § of 4i4-A of H. 

(7) 24of A-r-iof*. (8) foflxV-^2fofA. 

(9) 6|ofl0i-^2tVof7i. (10) fofSH-^lf oflli. 

(11) 3§of4f-!-lJof3f. (12) §off of3|-^fof§oflA. 

Example 1. Simplify i o/ 2f - lOf -f-lH+ ^ of 3| of SJ. 
The expression =^xJ^-*^x^+ 1 x^x^ 

= lTi7. 

£a;awipZ€ ^ Simplify J + J + 1^(| - J). 

The expression = J + J + ^-^^ 




= lifir. 

EXERCISE 60. 
Find the yalne of 

(1) 15J + iof7i. (2) ^-MAoflA-i. 

(3) Aof6f-*ofiof2i. (4) 3i+4J-6ioff. .y ^^ 

(5) 8§-34ofl{+2|of2^. (6) 3i-4iofA+4ioff. 

(7) 34-,^ -lA. (8) 15J+i--7i. 

(9) 15iri-^-7i-6f. (10) 5*+3KH-4-MA. 

(11) H of21f-«ofl0i+H-^H. Ji2) tVofSJxlfof A-H-l}. 
(13) (15i+l)of7i-6|. -^(14) 15i+|of(7i-6|). 

(15) 15i + |-T-(7i-6|). (16) 15J- 1-^(71-61). 



\ 
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(18) 4o't+ft+io'50|. 
120) t + l!+l><(ft-,U J 

-H»'I+A+fo'A)- ■ 
(24) (2t+lJ)+2l-l. ■ 

(26) (»f+2ft)ot(lA + l-M.tA^ 
(28) (i+I-»«7>i(A + A). li- 



ft?) (3i+'i)"<«+9i- 

(19) Jot4JofJft-(SA- 

(21) tof(SJ-nH)*Sol(4ft-8A). 

(23) 2»-lixl!l-f). 

(25) 2,V'<2l-^{2f-3i). 

(27) Aol(i+I)+Aot(!-A). 

(29) (8JxS))*(illot3|) + J. 

(30) (17H-SA)-(HotA)+6(-3J. 

Fractions of Concrete Quantities. 

166. To find the value of a fraction of a given quantit7. 

To do tliis we divide the quantity by the donominator of the 
fraction, and multiply the result hy the numei'ator ; or we may iirat 
multiply the quantity by the numerator, and then diyide the result 
by the denominator. 

Example 1. Find the value a/ ^\ o/ £78. 16«. 2id. 

,^of£78.1«,.!ii-55ii^!^at. ' ■ ' 



11 



Or thus 



78 16 2^ 

= £7. 3i. 3ld.x3 — 

, £81.5. lOM. " 1™ ' -'-* 

■ -■ 1 - £21 9 lOj 

Example 2. Find the value of S| o/ £18. 13«. 9(i. 
TheTaluo = £18. 13s. 9d. x 5 + £18. 13». M.xJ 
= £93. 8s. M. +£12. 9«. 2d. 
= £105. 17e. lid. 
Here it ia beat to multiply Beparately by 5 and |, and to odd the 
products. 

EXERCISE 61. 
Find tlie volua of 



0) U of £16. ag. 4d. 

(3) Ef of£10. 9<. ejd. 

(6) £2. 7..8d.-i-lf. 

(7) £600. 128, 6iI.-^2J. 
(9) £17.2s. &J.x^. 

4 ai) £9- 10s. 9d.x5A- 

(13) Itonlqr. 201b.KA- 

(15) 17tonfll2owt. 661b.>:^ 

(17) 3tona5owt. Iqr. x5i. 

(19) ltonl3cwt.3qra.-hliJ. 

<ai) 33yd8. Oft. 8 

(23) 5 days 4 hrs. ] 



0J. 



(2) ts°r£7. ia».2d, 

(4) 3J5 of £3. 12*. OjA 
(6) £35. lis. 8id.-^l^ 
(8) £219. 9s. 7d.H-12i. 

(10} w>.^d.^^. 

(12) £617. 13». Bid. X IJf- 
(141 2qr3.101b.7oz.9dr».i^ 
(16) 7cwt. 7st. 71b.xGf. 1 
(18) lton771b,~4H. 
(20) 6ton89owt.l61IJ.-^6|J 
(22) llqra..5lmflli.3pks.-f 
(24) 3 weekal9hra.-^3i. 
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Example 8. Find the value of 1( of £1. lOs. 4i<2.+2| of £2. Ss. 4d, 
+ 1 of half'Orguinea, 

Values £1. lOs. 4ji(i. + 3«. 4^(2. x 7 

+£4.16«. 8<2. +98. 8<l.x4 

+ i«. 6(2. 
= £6. 11«. 6i<i. + £1. 3<. 7i<{. + £1. Ids. 8d. 
= £9. 13g. lOd. 

EXERCISE 62. 
Find the value of 




(3 

(4 
(5 
(6 

(7 
(8 
(9 
(10 
(11 
(12 
(13 
(14: 
(15 
(16 
(17 
(18: 

(19 
(20 



|«.+fguin.+Ah.-cr. + £^. (2) f gum.+£J+Aor.+i«. 

£A+i«-+Ag^ii-+l o^ ^1- 6«. 84. 

^ji of £5+H of 16«.+|i of £1. 6«. 84. 

f of £33. 6«. lOd. -^ot £31. 2«. 5d. 

H of £18. 2«. Id. - H of £2. 0«. 4^4. 

^V of £2. 8«. 9id. + 1«^ of £3. 19«. 4d. - ^ of 17«. 9}d. 

^ of £3| + 6| of £3. 0«. 9d. - 4^ of £3. 2«. 

£f + ^ guin. + 6f cr. - 2| fl. - 28. l^i, 

{ of £1. 10«. 4Jd. + f of £2. 8«. 4d.+f of 10«. 6d. 

ifof 4f of 31b. 8oz.+25Vof lljof 3oz. 2drs. 

3^ of 6 cwt. 1 qr. 1 lb. 9 oz. +5^ of 3 cwt. 1 qr. 10 lb. 1 oz. 

3^ of 11 cwt. 3 lb. - If of 1 ton 10 lb. 

ft of 1 ton 6 cwt. 2 qrs. 2 lb. - f | of 1 cwt 8 qrs. 24 lb. 

^ of 1 ton - Tiir of 6 cwt +:^ of 1 qr. - 1/^ of 1 stone. 

^T of 6 fur. 7 ch. 11 yds. + J of t of H 7^- 

I of an acre+ ^ of a rood+f of a perch. 

3| ac. + 3f ro. + Jf per. + 23J sq. yds. 

l^of 4f of H of ^of 3ac. Iro. 30 per. - f of H of 3 ro. 16 per. 

H of a min. -f of an hour+B^^i^ days- A ®^ * week. 



167. To find wliat fraction one quantity is of another of 
vMie same kind. 

* Example 1. What fraction of £6 U 4«. 6<f . f 
^e take sixpence for the common unit ; then since 

4«. 6e2.= 9 sixpences, 

and £6=200 , 

\ .'. 1 sixpence =|pj^ of £6, 

\ and 9 sixpences = ^f^ of £6 ; 
\ /. 4«. 6d.=7f^of£6; 

«*. fraction required =7^7 . 

\ 
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Example 2. JUduce 2 qrs, 8 Ih, to the fraction of2cwt 
The£raotion= ?^?lll^=^=|^«=|. 

2 OWt. 224 7x32 7 

Example 3. What fraction of £2. 2«. l^d, is ff o/ £2. 2«. 9d. ? 
ff of £2. 28. 9d. =i} of 1026 halfpence, 
and £2. 2«. TJef. =1023 halfpence. 

The fraction required =ti^i5??=|f x mi= A- 

Note. — To find what fraction one quantity is of another is the same 
as to find how many times the former contains the latter. 

EXERCISE 63. 

What fraction of 

0.) 19«.6id. islU 8Jd.? (2) £1. 5s. 7id. is 16s. 4id.? 

(3) £20. 13s. 3id. is £13. 16s. ejd. ? 

(4) £38. 16s. lOJd. is £16. 10s. 9d.? 

(5) £48. 19s. lOJd. is £20. 14s. 6|d.? 

(6) 1 cwt. 1 qr. 3 lb. is 1 qr. 6 lb.? 

(7) 2 cwt. 3 qrs. 11 lb. is 1 qr. 6 lb.? 

(8) 6 cwt. 3 qrs. 6 lb. is 3 qrs. 20 lb. ? 

(9) 2i furlongs is 2 poles 3 yds. 2 ft. ? 

(10) 3 quarters is 6 bush. 1 gall. 2 qts. 1 pt.? 

(11) 6 acres is 3 roods 27 per.? 

(12) 366 J days is 819 days 14 hrs. 16 min.? 

(13) 3 cubic yards is 3 cub. feet 648 cub. inches ? 

(14) 27s. is A of Is. lOJd. ? (15) £49. 10s. is 2* of £10. 6s. 3d. ? 

(16) 2^g of £4. 58. is 2i of £6. lis.? 

(17) { of j\ of £1. 8s. 4d. is J of j% of 19s. 6d.? 

(18) f of I of 3 guineas is ) of ^ of 16s. 3d.? 

(19) 1 ton is 2| of 1 J of f of 3 cwt. ? 

(20) 2 cwt. 1 qr. 12 lb. is 3^ of 1 cwt. 3 qrs. 2 lb. ? 

(21) £33 is £1. 4s. Ofd.? (22) £16. 4s. lOJd. is 2s. 7id.? 
(23) £2. 9s. Id. is 4s. 9d.? (24) £6. 16s. lOfd. is £4. 6s. 6|d.? 
(25) £3. 18s. 9d. is £2. 8s. 9d.? (26) 19 cwt. is 3 qrs. 11 lb.? 

(27) 8 cwt. 3 qrs. 9 lb. is 2^^ cwt. ? (28) 5 tons is 6J oz.? 

(29) 2 oz. 16 dwt. 3 grs. is 1 oz. 11 dwt. 3 grs. (troy) ? 

(30) 3 qrs. 2 bush. 1 pk. is 8 bush. 1 pk. 1 gall.? 

(31) 2 miles is 11 fur.? (32) liml©ial^4a'S^u,*IVt.^Sxv»'^ 
P. B. A. ' ^ 
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(33) 1 sq. mile is 2^ roods ? (34) 27 acres is 3 ao. 1 ro. 22 per.? 

(35) £4.1, 48, lid. is ^ of £34. 14^.? 

(36) I of i of £1. 12«. 6d, is f of ^ of £4. lOg.? 

(37) 1 gallon is J of § of 3 qts. 1 pt. ? 

(38) 3 cwt. 16 lb. is ^\ of 2 qrs. 7 lb. ? 

(39) 50 yds. 10 in. is IJ of 3i of 6 yds. 1 ft. ? 

(40) 2ac. 3 ro. 10 per. is ^ of 1 J of 3ro. 15 per.? 



Gomplez Fractions. 

168. A fraction which has a fractional numerator or a fractional 
denominator, or both, is called a complex fraction. 

Complex fractions are simplified by making use of the modified 
definition of a fraction given in Arts. 134 — 135. 



Example 1. Simplify 



The fraction =^ 



ill 

i + f 



i 

= 1^. 

Otherwise, as in Ex. 2, we may 
multiply numerator and denomina- 
tor by 24, and we thus find at once 
that the fraction 

12+9 '^ *^ 



Example 2. Simplify 



H'H 



3i+f • 

A fraction is not altered in 
value if its numerator and de- 
nominator are both multiplied by 
the same number. 

Hence, if we here multiply nu- 
merator and denominator by 12 
(the L.G.M. of denominators 2, 3, 4, 
and 6), both the numerator and the 
denominator become integral and 
the fraction is no longer complex. 

Thus the fraction =^^^^^ 

89+10 



Example 3. Simplify 



T X 



|ofi-MOi 
The expression 



6if of5i- 



2 



Example 4. Simplify ——, 

We begin by multiplying 
numerator and denominator of 

by 4. Thus the expression 



1+1 



15 



16 
18 



5 
6* 



"1+^ 10 + 8 

A fraction of this kind is 
sometimes called n ogntivmad 
fraction, 
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EXERCISE 64. 
Simplify the following expressions : — 



(1) -f. (2) 5- (3) ^. (4) M- (5) * 



TT 



fflx fxlA ■„■ 4§ of 5f of 8 ,ft, *oniof4J ,Q, Hx7i 

no^ ^-^^^ m^ l2ix±A ,,„> tx3t^A 24+ sj 

^^^' 3fTlii • ^^^> 1 + ^-1 • ^2*" 4iS, of 2A • 

mi 15|-Vxl» gj-loflj i|xi-Hx4 

^^ t X 23t+tt • ^''''' i of 3i+H • <^*'^ MxA-lfxA • 

(27) ..^l!t!?^°il. . (28) *^^-* 



/„oi (2i-ii)^(i+H) ,,„, ( i+»)oa+S 

*^^' i-(i-S)+A • ^^"' l+t of (f +^) • 

/qi 1 ?ii of M nPl 5i ^ liV ^ 5J lJof|} . 4^ of ,V^ 

^<'^' 3^ °' 2 • ^•'^^ ij " 2^ • 6f • ^^"*' H^r9?T 2|of Ji 

(34) 7F5"f ^5T+3i- (35> ^+ 2J79 • (36) ij + ij + ij- 

(37)JL_| + ^.1. (38) *4i4« X *+' 



3i 9^2 ^4f ^"°' l+tt J + A" 

lA-» ■ tV-A 
1*+A ■ H+A' 



A. (39) \^^^jh^- (40) —V • (41) 



a+T-TT 64 



(42) -i^-. (43) \ • (44) ^-. (45) ^-j- 



2+7: — 7 B + = — - 10 + ,^ — r 3 + 



3 + t 7 + ^ 'a+TJi, 'S-f 

169. The following are examples of problems involving vulgar 
fractions. 

Example 1. A commercial travtller rode by rail i of a journey, drove 
{- of it, and walked the rest ; what part of it did he walk t 

Fraction of whole jonmej which he did not walk=| +^=1'^+ A^i-l > 
.'. ftaetion of whole jonmey which he did walk= 1 - '^= ^ . 
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Example 2. A boy spends f of his money ^ then f of the remainder, and 
then has Ss, 6d. ; what had he at first ? 

Amount spent =f of orig. money + f of the remainder 

= ^ of orig. money + f of ^ of orig. money 

= (I + f ) of orig- money 
= f of original money ; 
.'. ^ of original money =3». Qd.; 
.*. original money = £1. lis. 6d. 

Example 3. A working/aUme can do a piece of work in 2J days, B in 
3| days, and C in 5 days ; in what time could they do it if they all worked 
together f 

A can do the whole in 2^ days, 

B... ...3i , 

C 5 ; 

.*. A can do f of it in i day, 

B iV 1 ••• » 

C i 1 ... ; 

/. A, B and C together can do f + y*j+^ in one day, 



i^j^ 



••• a 

.• the whole in U days ; 

.*. time required = lf^ days. 

Example 4. A vessel has 3 pipes connected with it, 2 to supply and 1 
to draw off. The first alone can fill the vessel in 4 hours, the second in 
3 hours, and the third can empty it in IJ hoiirs. If ail the pipes Joe 
opened when the cistern is full, how soon will the cistern he empty f 

Ist pipe fills I of cistern in 1 hour, 

2nd i , 

3rd pipe empties | ; 

/. when all the pipes are open, 

(^ - J - ^) of cistern will be emptied in 1 hour, 

i.e- (i-i) , 



I.e. 



A 



/. the whole will be emptied in 12 hours. 
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inSGELLANEOUS EXAMPLES. 

Fractions. 

EXERCISE 65. 

(1) In a battle J of the soldiers are killed, and ^ wounded; what 
fraction of the army will now be unable to fight ? 

(2) A man paid | of an account in notes, j^ in gold, and the rest in 
silyer ; what fraction of the account was paid in silver ? 

(3) A man travelled ^ of his journey by coach, ^ by rail, and 
walked the remaining distance; what fraction of his journey did he walk? 

(4) One quarter of an estate is left to the eldest, daughter^ ^ to the 
second daughter, and § of the remainder to a son ; how much was over ? 

(5) If I pay away f of my money, and then f of what remains, how 
much of the whole is left ? 

(6) A person at the first shop spends ^ of his money, at the second f 
of the remainder, at the third ^ of the rest ; what fraction of his original 
money has he left ? 

(7) A boy after giving away J of his pocket-money to one companion, 
and {■ of the remainder to another, has 9d. left ; how much had he at 
first? 

(8) A boy spent | of his money, and then foun4 that f of the 
remainder was half-a-crown ; what had he at first? 

(9) A gives away ) of a guinea. He gives ^ of this to B, f of it to 
C, and the remainder to D ; how much does each get ? 

(10) One pipe fills ^ of a cistern in a minute, another fills ^, and 
another ^ in the same time ; how much of the cistern will be filled in a 
minute if all three pipes be running ? 

(11) A can do a piece of work in 6 days, £ in 8 days, and (7 in 9 
days ; in how many days would all three working together finish it ? 

(12) A aJone can do a certain work in 2 J hours, J5 in 3|, C in 4, and 
Dml^'y in what time could it be done if they all worked together ? 

(13) If a cistern can be filled by one pipe in 3 hours, by a second 
in 5 hours, and by a third in 7 hours, in what time will it be filled by all 
three in action together ? 

(14) A cistern can be filled by 2 pipes, A and £, in 20 and 24 
minutes respectively, and can be emptied by a pipe C in 30 minutes ; if 
all be turned on when the cistern is empty, in what time will it be 
filled? 

(15) Pipes A and B can fill a cistern in 3 minutes and 5 minutes 
respectively, and G can empty it in 7^ minutes ; in what time will the 
cistern be filled when A^ B and G are all turned on? 

(16) ^ ^^S contains 365 oranges and 425 lemons, and I wish to 
arrange them in boxes, putting an equal number in each box ; what is 
the greatest number I can put in a box ? 
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(17) A fanner "wishes to put 51 bushels of wheat, 221 bushels of 
barley, and 391 bashels of oats into the largest bags of equal size that 
will exactly hold each kind of corn ; how many bushels must each bag 
hold? 

(18) The children of a school can be arranged in classes of 32, 48, or 
40 ; how many children are there at least in the school ? 

(19) Seven men, beginning together, fire at a target at intervals of 
2, 3, 6, 7, 10, 12 and 14 minutes respectively; after how many hours will 
they again fire together ? 

(20) A copy-book contains 24 pages, and a boy has written 16 of 
them ; what fraction of the whole has he yet to write? 

(21) A 4i-gallon barrel of ale loses f of a gallon by leakage ; how 
many gallons will it now contain ? 

(22) If ill 4f hours a train travels 105^ miles, what is its rate per 
hour (in miles) ? 

(23) A brig started from Cardiff for Portsmouth with 608 tons of 
coal. During a storm ^ of the cargo was thrown overboard; how 
many tons of coal did she deliver? 

(24) A cask contains 46| gallons of beer ; if } of a gallon leak out 
each week, in how many weeks will the barrel be empty ? 

(25) From a pole 18 ft. long, as many pieces as possible are cut off, 
each 3^ ft. in length ; how much of the pole will be l^t ? 

DECIMALS. 

170. If we write down 656, we know that this means five 
hundred and fiftyrfive, or in other words that the 5 to the right 
denotes 5 units ; that the next digit represents 5 teris; and that the 
left-hand digit represents 6 hundreds. In other words, the place- 
value of a figure increases 10 times for each place as we move 
from right to left, and diminishes one-tenth for each place as 
we go from left to right. The last figure always represents units. 

We will now extend this notation to the right of the units' placa 
If we put a figure 5 to the right of the units' place, this 5 may be 
considered to represent a tenth of a unit, and a figure 5 placed to 
the right of this to represent a hundredth of a unit, and a third 5 a 
thousandth of a unit, and so on. In other words, the first figure to 
the right of the units' place may be considered to be divided by 10, 
the second by 100, the third by 1000, and so on. 

171. It is evident that the units' place must be distinguished 
in some way. This is done by placing a dot immediately after it. 
If, for example, we write down 655*555 we know that the figure to 
the left of the dot denotes 6 units; that the fiirst figure to the 
right of the dot represents ^, that the next represents y^, and 
the next t^^xf* 

It wHi be seen that any niunber of noughts may be plaoed at^ or 



'Quitted iroia, the ejid of a decimal without at all changing its value. 
For eiample, -035200 and '03520 have exactl/ the same value 



Similarly, -005 means 5 thousandths; 50-05 means 50 units and 


6 hundredths. 




_ 172. An eipresaion of the form -555 


is called a Decimal, and the 


point is called a decimal point. 




173. We read a decimal hy naming the figures in order. 


Thus, -15 is "decimal, one five," not 


" decimal, fifieen." 


EXERCISE 


66. 


E>ia*s9 the following in decimal &ot»t 


on:- 


1 (1) 4 tenths. 


(2) 7 tenths. 




(4) 75 hundredtha. 


m (5) 3 hundredths. 




* (71 52 thousaadths. 


(8) 8 thousandths. 


(9) 5S3 ten-thoueandths. 


(10) 29 ten-thouBandtha. 


(11) 6 ten-thousandUiB. 


(12) OStectba. 


(13) 17 tenths. 


(14) 30fl tenths. 




(16) 2005 tUouBBOidthB. 



To multiply a Decimal by 10, 100, lOOO, etc. 
174. It follows from what has been said about pluce- values 
i from thu decimal point to the left, a ' 





ve move to the right, that to multiply 6y 10, 100, 


1000, ete., lee « 


ove Ike decimal point 1, 2, 3, etc., 




es respectii'd)/ 


ta the tight. 








m*»^- 


8-765x10 =87-65. 
8-765x100 =876-5. 
8-765x1000 = 8765. 
EXERCISE 67. 






Multiply each of the following by 10 :— 






a) 32-425. 


(2) -025. (3) 58-02. 




(4) 6-002. 


(6) -0002. 


(B) -45. (7) 4-6. 




(8) -046. 


Multiply each of the toUowing by 100 :~ 






(9) 4-246. 


(10) -06275. (11) -00025. 




(12) -0S25. 


(13) 10-1. 


(14) -001. (15) -11. 




(16) 10-01. 


Multiply Baoh of the foUowing by lOOO :— 






a?) 37-2751. 


(18) S-2676. (19) 53-4278 




(20) -04725. 


(21) -001. 


(22) -0076. (23) 16-625. 




(24) -00006. 


^^^^^^^1 




1 


^^^^^^^H 
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To divide a Decimal by 10, 100, 1000, etc. 

175. Similarly, to divide by 10, 100, 1000, etc., we move the decimal 
point 1, 2, 3, etc. places respectively to the left. If it happens that 
there are no figures to the left of the decimal point, we imagine (ys to 
be there. 

Examples. 54-321-^10 = 6-4321. 

64 -321-^100 =-64321. 
64-321-1000= -054321. 

EXERCISE 68. 

Divide each of the following by 10 : — 
(1) 16-375. (2) -65. (3) -362. (4) 13-5. 

(5) 125-025. (6) -01. (7) -11. (8) -Oil. 
Divide each of the following by 100 : — 

(9) 47-75. (10) 324-005. (H) 365-2. (12) -0465. 

(13) -4. (14) -06. (15) -006. (16) -0005. 

Divide each of the following by 1000 : — 

(17) 1002-65. (18) 365-275. (19) 25-56. (20) 6-825. 

(21) -6. (22) -025. (23) -0035. (24) -04. 

To express a Decimal by an equivalent Vulgar Fraction, 

, 176. Since -76=T^+Tfo=i%, and •026=3fiy+TS]r+TTfej=TM^; 
we see that the vulgar fraction equivalent to a decimal has for its 

denominator, unity, followed by as many noughts as there are figures 

after the decimal point. 

Thus -762=135^; •0762=xMfe; and 2-05=2^^^. 
The vulgar fractions must of course be subsequently reduoed 
to their lowest terms. 

EXERCISE 69. 

Express the following decimals as vulgar fractions, and reduce the 
fractions to their lowest terms : — 

(1) -2. (2) -4. (3) -14. (4) -12. (5) -46. 

(6) -675. (7) -125. (8) -025. (9) -015. (10) -002. 
(11) -005. (12) -0125. (13) -0052. (14) 4-016. (15) 6-0226. 
(16) -15625. (17) -59375. (18) '078125. (19) '071875. 
(20) 6-4375. (21) 7-0475. (22) 5-0125. (23) 2-0725. 
(24) 4-2746. (25) 13-01125. (26) 21-00625. (27) 16-760126. 
(28) 2903205. (29) 82*20086. (30) 90-00025. 



Addition of I>eciiiials. 
177. In addition, we place the decimala bo that tlieir docimal 
points are eiactly one uiider another ; we then add as if the decimals 
were whole numbers, and place the decimal poiut in the result under 
the other decimal points. 

Example 1. 116-8804 ; Example 2. 

-1100 ' 



k 



1-5000 

5-246Q 

115-2364 



36-1^3 
We may, for oonvenience OB In 

I Ex. 1, write iioaghts at tba end of 
le of the deoimals ao as to have 
same number of pla,ceB in bH ; 

{ the noughts cannot afFecl the result. 



EXERCISE 70. 
Add together 
[1} 23-3045, 136-489. 14-0364, 8-.ST. 

(2) 3ei-19B4, 8-331, lO-OOOl, 136-28. 

(3) 10-164, -23243, 00323, -0001. (4) -0002, -001, 0001, -01. 

(5) 10, -01, 9-00101, 1101. (6) 16-15, 1-615, -1615, -01615. 

(7) a-0002, 2002, 1-001, -02, (8) 349, 31-36, 36S-005, 2-07, -76. 

(9) -OS, -0051, -0001, 365-00009, -000001. 

(10) 469-1. 64-35, 17-00103, 60-OEOSl, -001. 

(11) 47-8543, 8-05647, -094836, and 437-606. 

(12) 438-606, 3-06321, 84-0508, and -090831. 

(13) 39-09643, -84506, aiO-0S7, and -095386. 
di) 85-0609, 4-68403, -00689, and 529-873. 

(15) 69053, -5075, -81789, and 23-261587. 

(16) -003256, 11-98, 432-876, and 1532. 

(17) 39-885, -70985, 540-043, and -0065978. 

(18) 113-723, -0548, 1063, and 82-94167. 

(19) -074, 341-8962, 13-279, and 5370. 

(20) 218-832, -00458, 6321, and 28-74196. 

(21) -084, 413-2968, 14-972, and 3680. 

(22) 13-0129, 105-6301, -46054, uni -009367. 

(23) 170-0644. -96437, 3-8405, and 26-00673. 

(24) 5-6043, -06547, 673-48, and 37-005. 

(25) 43-726. 9-00321, -2017, 2-3, 1001-001, and -00002. 
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Subtraction of Decimals. 

178. To subtract one decimal from another we place the one 
below the other so that the decimal points may be together ; we 
then subtract as if the decimals were whole numbers, and place 
the decimal point in the result under the other decimal points. 

Example 1. Subtract 6-0019 
from 12 001. 



12-0010 
5-0019 

6-9991 

We have placed a nought at the 
end of the first decimal to make 
the number of figures the same in 
both lines. 



Example 2. Subtract 1'053 from 
3-13. 

313 
1-063 

2-077 

Here we imagine a nought placed 
at the end of the minuend. It need 
not be written down. 



EXERCISE 71. 



(2) -931 from 1002. 

(5) 1-98 from 8-471. 

(8) 19-003 from 20-1. 

(11) -076 from 6-2. 



(3) -001 from 1. 

(6) 1-876 from 11-2. 

(9) -127 from 86-4. 

(12) 1-00005 from 244. 



(14) 46-648307 from 57-4802. 

(16) 69-98063 from 72-480627. 

(18) 78-95392 from 91-023. 

(20) 73-841266 from 101-0963. 

(22) 119-226709 from 180-016. 

(24) 92-64382 from 203-07604. 



Subtract 

(1) 4-75 from 6-825. 

(4) 3-01 from 4. 

(7) -4761 from 3. 
(10) -0864 from -183. 
(13) 57-84936 from 63-299148. 
(15) 219-546813 from 320-2795. 
(17) 45-9328 from 87-625. 
(19) 48-43798 from 69-082. 
(21) 84-941562 from 108-00641. 
(23) 6-4271 from 11-08573. 
Simplify 

(25) -012 + 4-21 --0012 + -00045 -1-720004. 

(26) -096 -4-007 --00769 + 960 -875-9. 

(27) 10007 - -006 + -0307 - 2-3 - -006. 

(28) 3-0008+6-037-2-3-1-01 + 1-001. 

(29) -0005 -2-705 + 30 -6-01276 + -005. 

(30) 6-752 -•005-2-75 +6-2766 --0006. 

Multiplication of Decimals. 

179. (a) To multiply by a whole number. 

We proceed exactly as in ordinary multiplication ; that is, we 
carry forward multiples of 10, and set down remainders. The 
decimal point is so placed in the result that it may have as many 
%ures alter it there as it has in the multipHcand. 
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Example 1. Multiply 6-834 by 17. 

6-834 

17 

47838 
6834 



116178 



Example 2. Multiply -00026 by 26. 

We multiply 25 by 26, and prefix noughts to the '00025 

product until there are five figures altogether, five 26 

being the number of figures after the point in the 150 

multiplicand. 50 

We omit the final nought at the right of the 
product, and write it '0065. 



•00650 



EXERCISE 72. 
^ Multiply 

(1) -5 by 2, 3, 5, 9, 10. (2) -126 by 2, 3, 4, 8, 5, 25, 125. 

(3) -15 by 3, 4, 5, 6, 8, 9, 11. (4) '05 by 8, 14, 18, 21, 25. 

(5) 3-24 by 4, 7, 56, 48, 60. (6) 3-1678 by 3, 45, 63, 112, 108. 

(7) -0015 by 20, 35, 48, 150, 1100. (8) 3-005 by 30, 45, 57, 205, 1250. 

(9) 51-05 by 45, 54, 63, 360, 1020. (10) 51-005 by 50, 65, 71, 450, 1520. 

180. (b) To multiply by a decimal. 

We mvlti'ply as with whole numbers, and in the product we count 
off, beginning at the right, as many figures as there are decimal places 
in the two original decimals together, and we insert a decimal point to 
the left of these. 

If the number of figures in the product be less than the number of 
decimal places in the two original decimals together, we prefix noughts 
untU the number is made up, and we put the decimal point in front of all. 

Example 1. Multiply 82-6 6y 8*4. 

82-6 

There is one decimal place in each factor ; therefore there Q'^ 

will be two decimal places in the product, and the result is 3304 

693-84. 6608 

693-84 

Example 2. Multiply -0125 by -00026. 

•0126 

The product of 126 and 25 is 3126 ; and since there ^00025 

are 4 decimal places in one factor and 5 in the other, 
there will be 9 in the required product. The result is 
•000003126. 



626 
250 



•OQOCiCi^VJ& 
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Example 3. Multiply 625-2 by -0126. 



The resalt is 7*815. We strike out the 00 at the end, 
after counting 5 places and inserting the decimal point. 



625-2 
■0125 

31260 
12504 
6252 

7-81500 



Multiply 

(1) 19-75 by 7-2. 

(4) 1672 by -014. 

(7) 78-125 by 40-96. 
(10) -0076 by -017. 
(13) 300-75 by 2-908. 



EXERCISE 73. 



692 by -305. 

12-375 by -00125. 

6541 by -00167. 
(12) -0703 by -00055. 
(15) 52-0468 by -4715. 



(3) 
(6) 
(9) 



(2) 13-13 by 11-17. 
(5) 679-85 by -00056. 
(8) -001501 by 6-5. 
(11) -3785 by -0003. 
(14) 396-8 by -01609. 
(16) -08435 by -12042. (17) -57063 by -025078. (18) -98236 by 370-95. 
(19) 29-5062 by -05401. (20) 54-9575 by 31-058. 

(21) 52-08631 by -38056. (22) 634-701 by -80547. 

(23) 30259 by 24-029. (24) 436-108 by -75046. 

(25) 4-0952 by 48-038. (26) 17-6531 by -30095. 

(27) 1-438 by -0362. (28) -0001234 by -05123. 

(29) 4-572001 by -000372. (30) 4-30216 by 30-00209. 

Simplify each of the following expressions : — 
(31) 62-63 X -0004 X -526. (32) -0013 x -013 x -169. 

(33) -lx-lx-lx-lx-lx-1. (34) -01 X -001 X -1x1-1x10-1. 

(35) -1 X 10-2 X -3 X -6 X -2. (36) -6 X -5 X 1-5 X 5-5 X -06. 

Division of Decimals. 

181. (a) To divide by a whole number. 

Divide the decimal as though it were a whole number, observing 
that the units' figure in the quotient is that which we get by using 
the units' figure in the dividend. 

Example 1. Divide 6376-1275 by 6. 

5 ) 6376-1276 
1275-2265 



Example 2. Divide 56*787 by 12. 

12 ) 56-787 



4-73226 



When we come to the end of the figures given in the dividend, we can 
affix noughts, and continue the operation until it terminates or until we 
have obt^ed as many places as we require. 



F 



Dii'ide 1-0076 by II. 

11 ) 1-0076 
0-0916 



figure in tte quotient, 9, r 
the right of the decimal point, immeji! 
I'OO, used in obtaining it. 



^^ Wb must divide lij factors when possible 

Bxample S. Divide -00213435 bjf 85. 

The integral part at the dividend is ; 
hence the integral part of the quotient is 
0. Then comes the decimal point in tha 
qnotient. Then foUov four noughts iu the 
quotient, prodaced by the digits 0, 0, 3, 1 
of the dividend, for we have to bring down 
five digits before we get a, nnmb^ 213, 
which is greater than 85. The fifth digit 
of tha quotient is 2, The operation then 
goea on aa in ordinary long division. 



102511 ■ 

I 



EXERCISE 74 

(1) 35-5 by 3, 6, 16, 17. 130, 170. (2) -265 by 3, 5, 34, 60, 103, 255. 

(3) 3-0388 by 3, 7, B, 63, 126, 189. (4) I2'45 by 6, 83, 1C6, 333, liS. 

(5) 778'683 by 6. 13, 7S, 169, 1011. (6) -0386 by 17, 34, 680. 

, (7) 53-018bj4, 190, 382., _ (8) 9 32 ■463- by 287, 861, 574. 

-(9) 7B3-5 by 25, 125, C25, 6250. (10) -00750116 by 677, 1354, 2708. 

(11) 249316 by 128. (12) 884-676 by 320. (13) 32-7088 by 3800. 

(14) 8-776 by 2340. (15) 6-03l094 by 7382. (16) 8-S6406 by 

(17) -08008 by 2003. (18) 001334 by 18a 

(19) 46-1732 by 45173200. (20) -000256 by 1600^ 

182. (b) To divide hj a decinial. 

The quotient obtained by dividing one number by another . . 
the same afi the quotient obtained by dividing aiiy multiple of the 
first number by the same multiple of the second. 

When the diviaor ia a decimal we may therefore multiply both 
divisor and dividend by aoch a. power of 10 as will mate Ine diniior 
a w/tole number. 
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But multiplicatiou by 10 is equivalent to moving the decimal 
point one place to the right. Hence the operation just stated is 
equivalent to moving the decimal point in both divisor and divi- 
dend as many places to the right as there are decimal places in the 
divisor. The divisor then becomes a whole number, and we proceed 
as in Art. 181. 

The rule stated briefly is : Make the divisor a whole nnmber. 

Example 1. Divide -0011356 by 003. 

3 ) 11355 

•3785 

In each number, we move the decimal point three places to the right. 
We thus get 3 for our new divisor, and 1*1355 for our dividend. Then 
proceeding as before, the required quotient is *3785. 



Example 2. Divide 15*46875 by 12*375. 



This is equivalent to dividing 15468*75 
by 12375. 



12376 ) 16468-75 ( 1*25 
12376 — - 

30937 
24750 



61876 
61876 



Example 3. Divide 12*5 by -000025. 

This is equivalent to dividing 12500000 
by 25. 



25 )12500000 
500000 



EXERCISE 75. 



Divide 

(1) 46*4856 by -4. 

(3) 4*00004 by -0011. 

(5) -0189 by 2-5. 

(7) 4*8 by '-0016.^ 

(9) -3087 by V0049. 
(11) -08748 by -0108. 
(13) 1028*5 by -0017. 
(15) 384 006 by -123. 
(17) 1126*08 by -00276. 
(19) -2107206 by 42*06. 
(21) 1320*223 by *02806. 
(23) 14*9352 by *00294. 
(25) 6*031094 by-7382. 
(27) 3498-464 by 8*024. 



(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

(14) 

(16) 

(18) 

(20) 

(22) 

(24) 

(26) 

(28) 



•0096 by 1*2. 
815*804 by -00011. 
12*305 by -26. 
19819-8 by -066. 
•604 ,by -00042. 
25*5 by 1-7. 
28*3696 by 1-49. 
•011977 by 2*03. 
-00112608 by -017. 
•000133 by 8*75. 
46*901343 by 16*423. 
•37914426 by 37*062. 
•00918 by -017. 
•00160778 by -019, 



' (29) 8-82187 by '4357. 

(31) -20705 by -OlOI. 

(33) -0830304 by 864. 

(35) ai0-614«85 by 27-35. 

(37) 3072 by -8192. 

(39) e* by -00512, 



(30) 49-0248 by 1-867- 

(32) 19-323133 by -0603. . 

(34) 46-1131776 by -0576! 

(36) 165806-66 by -000552. 

(38) 9400 by -0192. 

(40) 13877136 by -6552. 
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Id the foUoviDg cits 
the deeimal point : — 

(41) 23-746H--0059. 

(44) 281-5^13-789. 

(47) -101-^80-351. 

(50) -983784-4- -623. 

(53) l-75a493-^-0»43. 

(56) -78-^361-OJ 

(59) 92■37ft^-^-l 



I find the qnotisnt as far as the 3rd Ggure after 



(42) -186-^34-06. 

(45) 21-3874-005192. 

(48) ■694~17-96. 

(51) 112-03-^98-52. 

(54) 16-3704 -^72-6. 

(57) 347-15^10-6. 

(60) 46-75-^-0038. 



(43) •482-^37-164. 

(46) 46 -75-;- -0038. 

(49) 8370-6-r-339-C 

(52) 12-008-^64-l. 

(55) 15-125-^17-5. 

(58) 74-32S3-f-l- 



To express a Tnlgar Fraction in the form of a Decimi 

183. If we divide the numerator by the denominator, the quotimt 
is the decimal required. 



.-33. i 

]timt I 



Example 1. Ex 
decimal Jorm. 

The nimiers,tut 
may be written 
3-000..., ftod if we 
divide it by 4 the 
quotient U -75. 



Example 2. Expreee 1-ft in a 
decimal farm. 

The whole number 1 ) 3 00000 
reoiaina upaltered. g ) -76000 



ESEECISE 76. 



Eipresa each o( the following vulgar fractions an a decimal ; 
a) A- (2) A- 

(6) m- (7) M« 
(11) A- (13) ,*,■ 



-ose^^J 



In the following oasee 
the decimal point : — 
as) »A. (17) 9A. 
(21) m- (22) lOH, 
(26) 12fc. (27) uu- 



(4) «■ (5) «,. 

(8) lOH- (8) 6A. (10) 8A. 
(13) m- M) m- (15) AVW- 
find the qnutisni as far aa the 6th tigure after 

(18) »A- am m- (20) Vr- 

(23) m- (24) Hi- (25) 9iU- . 
(28) I8,tf[. (28) ism- (30) 7H«- 



dM 



96 DECIMALS.' 

Complex Fractions involvmg Dedxnals. 

184. The following examples should be noticocL 

EXERCISE 77. 

Simplify, without converting the decimals into vulgar fractions : — 

•0038425 ~ -00183 -00131 33 . 851 x -00016 

^^^ ^35 • ^^' 25ir571 • ^^^ -032 ' 

'00281 X -0625 , -23 - 023 -203 x -0003 x 16 

^^^ 1-405 • ^^^ -0023-T-23000' ^°' -008 x -0029 * 

(3-45 - 2014) X 17-002 (1-005 + -201) x (1-005 - -201) 

^'^ -0008 • ^^^ 1-005 X -201 

2004 3-375 22-4 250 12 

^^' -167" ^~4 ^^^' "^"^^"^^OOTS* 

Becurring Decimals. 

185. We will now consider cases of division in which the quotient 
does not terminate. For example, 

§ = •6666 , and ;^ = -142857142857 , 

in neither of which will the decimal ever end. 

Whenever this happens, it will however be found that a figure, 
or a set of figures, is repeated continually. In § the figure 6 is 
repeated, and in i^ the figures 1, 4, 2, 8, 5, 7. 

186. A decimal in which a digit, or a set of digits, is repeated 
continually is called a Becurring, or a Circulating, decimal. 

187. The digit, or set of digits, which is repeated is called the 
recurring period. 

The period is marked by dots placed over its first and last digits. 
Thus the decimal equivalent to f is written '6, and that equivalent to f 
is written -142857. 

188. Such a decimal as -142857, in vrhich all the digits recur, is 
called a pure recurring decimal ; and one such as '954, in which 
any do not recur, is called a mixed recurring decimal. 

189. The prime factors of 10 are 2 and 5 ; hence, if the de- 
nominator of a vulgar fraction in its lowest terms be 2 or 5, or be 
the product of any number of 2's and 5's, the equivalent decimal 
will terminate. In all other cases it will recur ; because, if the divisor 
be 7, for example, there can be only 6 different remainders, namely 
the numbers 1 to 6; a remainder must therefore soon recur, and 
then consequently the quotient digit will also recur. 

We can tell hieforehand that ^, for example, will yield a recur- 
ring decimal, and ^"^ one that terminates. 




I following TulBar Jraotiona i 

(1) -h- (2) JtfT- (3) =V- (4) A- 

(6) A- (7) a- (8) IS- (9) A- 

(U) H- Ji2) 3^. (13) m- (14) 5,V- 

ae) lOA- a?) 12H- (18) IHf. (19) 15M- 

(21) 21ft. (22) 3af. (23) 43-^- (24) 54H- 

To find a Vulgar Fraction eaulTalent to a Becuitlng Decimal, 

190. A reeurrinff decimaX it equivalent to a vtUgar Jraetum which 
hag for ill mtmerator the d^erence between the number formed by aJl 
the aigit$ to the end of tkefCrtt period, and the number formed by the 
digits vihich do not recur (if any) : and for its denominator the number 
formed by at mani/ nines at there are recurring digits, falloiced hi/ at 
many nought) at there are nott-reewring digits. 

I Example. Exprets -123 at a vulgar /ToetUin. . 

fehe ooneotnesB of this method ma; Ira shown tbas ; — ^^^^^| 

i ^^^H 

I lOx -1^^^1-232^23 , ^^^1 

E .'. lOOQx '13^ = 133'232323 , ^^^H 

K .'. 9SI0x -123 = 123-1 (b; sabtraction), ^^^H 

STdtk It follows from the rule Uiat ■& = § = 1, a teault whieh ahoO^^^^l 

' not be passed over without notice. ^ 

Wo know that -9 danotes "99999 Now 

I ■9 = A' ^^^ difTers from unity by -^, 

^^M -99 =i'A Tis. 

^^^^K '999 =i'(Mi> ■ tAii 

^^B ■9999 = M'ifti. Tohn: 

^^^RBs, for each additional Tiine the dlfffrenui between the deDifflal and 
unity becomes one-tenth of what it wbh before. As we iDoreaee tha 
Dumber of nines this difierence rapidly dimiiuBhea. And if we talca aa 
indefinitely large Dumber of nines, the diSereooe becomes bo amall aa to 
be inappreciable; that is, the decimal becomes eq^oivalent to unity itself. 
Similarly, -Ofl^'l, ■069 = -07, ■0139 = -OU; and generally, whenerer § 
oocnrB at the end of a deeimal, it ahauld be onlitted, and Che preceding 
digit increased by unity, 
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EXERCISE 79. 

Determine the vulgar fractions equivalent to the following recurring 
decimals, and reduce them to their lowest terms : — 



(1) 


•3. (2) -42. (3)- 


i08. 


(4) -621. 


(5) -issi. 


(6) 


•73. (7) -056. (8) 


•156. 


(9) -OoSS. 


anri5-86. 


(11) 


•01136. (lay-^sT. 


(13) 


•000416. 


(14) 3-0857142. 


(15) 


5-2286714. (16) 10-193i8. 


(17) 


3-0385416. 


(18) 6-10042735. 


(19) 


12-7093. (20) -40180. 


(21) 


•3748i. 


(22) 6-16i88i. 


(23) 


•43657. (24) 8-007648. 


(25) 


1-201343§. 





Express as Jion-recurring decimals : — 
(26) -009. (27) -0009. (28) -1^. (29) -319. (30) •062§. 
(31) -02449. (32) -699. (33) 9*99. (34) 99-999. (35) 100-899§. 

To add or subtract Becurring Decimals. 

191. The method will be seen from the following examples. 
Example 1. Add together 5-762, -649, and l-20i. 

We first write the decimals so that the periods may begin at the same, 
i.e. at the 3rd, decimal place in all. They thus become 

6-7626, -54954, 1-204. 

If we now place the numbers one under another in the usual way, 
and carry on each decimal to the 8th place, it will be seen that the 
9th column after the decimal points will be the same 
as the 3rd, the 10th the same as the 4th, etc. ; and again, 5*76262626... 
the 15th the same as the 3rd and 9th, the 16th the same '54954954... 
as the 4th and 10th, and so on: hence the columns will 1*20444444... 
recur in periods of six. It follows therefore that the 
digits at the foot of these columns wiU recur ; that is, the decimal part of 
the sum will also be recurring, and its period will consist of six digits. 

It will moreover be seen that the number of columns that reour, and 
therefore the number of digits in the recurring part of the result, is the 
L.C.M. of the numbers of digits in the periods of the given decimals. 

Next we notice that the sum of the 8th column must be increased hy 
some number carried to it from the sum of the 9th. In 5*76262626 26 
order therefore that the 8th place in the result may be •54954954 
correct, we carry on each decimal to two places more ; 1*20444444 

but the 9th and 10th places may be ignored when the ; 

addition has been performed. 7|51662025 

Adding the decimals, we find that the sum is 7-51662025. 

Note. — The two chief properties to be remembered are 

(1) The sum of any number of recurring decimals is also a recurring 
decimal, and 

(2) The number of digits in its period is generally the l.o.h. of the 
numbeiB of digits in the given periods. 



95 
44 



DECIMALS. 



99 



Example 2. SabUact 2-imi6/ro»i 9'2H. 

We replace the 2iid decimal b; 9*2i4S, so titat Its period may begin at 
(be same place as the other. 

Tliere are 4 digits in one period and 3 
other; hence there will be 12 in the lec 
part ol the leeolt. 

The MBnlt is 6-7520479975928. 



9'2i 431 42142142 14 



6'7.^2047697S925 



EXERCISE 80. 



Find the value of 

(1) .3+.e+-i2. 

13) '005 + 'i8H-'i2. 

(5) 2-i88l + '0S + 3-i6. 

(7) ■036+5'OI6 + -051). 

(9) 43-16 -9'li. 

(12) 174-1 -143-Ot' 



(2) ■04S + '262i + -IoS. 

(4) -t64i-n-i88i+e^67l. 

(6} 7'506i + 'B00S6 + -7S9 + 86-la. 

{8) -eie+'Oa+ioofi. 

(10) 20-3i-17-S^. (11) e-i-fl'S. 

(13) 18-87e- 13-251. (14) 32-i8i - 25'2686. 
(15) 46-366-4Si + 4-03i)7-3'215. (IB) 16-343-5-24&3 + 6-24S. 

(17) 9-876 --2916 -■116-1-6. (18) l--4--01--Ol--0()4. 

(19) 7-2-6-3-S--6--075. 

(20) l-3132 + -100i.--543 + -03U--34ii + -244i. 

To multipljr or divide a Recurring Decimal b? a -whole 
number or by a termiuatiiig decimal. 

192, The metliod will be soon from the fnUowing exuniplea. 
Example 1. MuUipli/ 3-lS3i by 7. 

We multiply aa in ordinary multiplication, but we carry 3-l532j53 
the decimal part of the multiplicand two places beyond tlie 71 

end of the period, in order that, as in addition, we may ag^ivJa^i 
know what number to carry. We thus enanre the correct- ' 'I 

&eB9 of the last digit retained in the pcodnct. 
Example 2. Multiply 1-847 by 6-3185. 

'^ jnltiplj by the digits in succession aa id Ex. 1, placing Ibe 
6) 1-847 47 
63185 

9237 37 

147797 97 

184717 47 

554242424 

11084848484 



products aa in ordinary 
mnltiplioation. Thns we get (a). 

We now add these J ines together, 
and to do this correctly we extend 
eBclt line by repeating the digits oE 
its period. The whole operation 
will then appear as in (6). 

The number of decimal places 
as far as the end of the first poriod 
in the result must be 3 + 4, i.e. 7. 
We therefore put the point to Iho 

left of the 7th" -=--— ----J - 



(a) 



14779 
184} 

iioai 



'S^(/°g3'j 




100 



DECIMALS. 



Example 3. Divide 15*76203 by 5. 

We proceed as in ordinary 
division; but instead of affixing 
O's, as in Art. 181, Example 2, we 
continue to bring down the digits 
of the period in rotation. 

Example 4. Divide 73*2 by 37. 

After finding the fourth fignre 
of the quotient we see that the 
remainder is the same as the 
remainder after the first figure of 
the quotient ; hence the figures 
9, 7, 8, must recur. 

The quotient is 1*§7§. 



5 ) 15-7620362036203. 
31524072407240. 
The quotient is 3*152407. 



37 ) 73-222... ( 1-978, 
37 

362 
333 



292 
259 



332 
296 

36 



Find the value of 

(1) 1-082x365. 

(4) -008376x762. 

(7) -3^-7. 

(10) 380694^-025. 

(13) -639 X -269. 

(16) 30-3x3-265. 

(19) 15-6-T-1-5. 

(22) 2013972^42-1. 



EXERCISE 81. 

(2) 7-3674x560. (3) 

(5) -six -81. (6) 

(8) 37-087-5. (9) 

(11) 2-472-J-3-4. (12) 

(14) 3-456 X -426. (15) 

(17) 32-673x2-834. j[18) 

(20) 3-32-f--004. (21) 

(23) -0114239^18-36. (24) 



•00704 x 834. 
3-697 X -00061. 
•3326-5-25. 
•260i-M001. 
•00i2 X 4-66. 
•03i32 X 7-096. 
16-32^-004. 
4-714285 -T-2-75, 



To multiply or divide one Becurrmg Decimal by another. 

193. When the divisor is a recurring decimal, or when both 
multiplier and multiplicand are recurring decimals, we reduce both 
to equivalent vulgar fractions. 



'uUiply -S by 1-66. 


Example 2. Divide -S by 1*66. 


=fxlA 


•3~l•66=i-^lA 


=ix« 


=ixtf 


= U 


=H 


= -35. 


2-2 


^^ 


7 




= -3142867. ^^ 




1763^7-51, 



EXERCISE 82. 

(2) -Osi-^O^. 

(5) -ax -031. 

{8} 6-BS5ix-7. 

(11) 90ix2-27. 



Decimals of Concrete Quantities. 

194. To find what decimal aae auantity (A) 
(fi) of the same kind. 

(ft) Wbeo B is a fimplu quantity we proceed a 
1 and 2. 



la I 




r20 |lT-3126al iillinBB 
6 I l-86Se 25 poimdB 
-373125 of £S. 
The decinia]=-373125. 



Example 2. Bedace 
gaU,2qUt. Ipt. lo the dr 
bmheh. 


a 

i 
i 


Jj,t. 
2-5 qta. 
1'625 gali 
3'8i26 pkB. 



8 I -953125 bu ali. 

-119140625 of B bush. 
The decimal = -119140625. 



In E£. 1, we first express S^d. aa the decimal B'Tlhi, We then divide 
by 12 to lednce to sbillia^ts, and we get '3I25ii. We add the ITs. &om the 
given Bmonnt, and we gel IT'BiaS". ; this, reduced to pomida, becomes 
">26. We then odd the £l from the given amount, and divide by 5. 
Ex. 3, the pcocesB is similar. 

EXERCISE 83. 

IB reduce the first of the two given quantities 



■.s. 1 

ithe I 






(1) 18<. Bd.; £1. (2) 19>. Sii; £1. 

(4) £1. 11a. IJif.; £2. (5) 12». Sid. ; £U 

<7) 6«. 3<i. ; £50-. (8) 12*. fif-i.; 15> 

(10) 1 lb. 3 oz. ; 1 owt. (11 

(12) 2 owt. 3 iirs. 3 lb. 8 oz.; 1 ton. 

(13) 4 owt. 3 qra. 8 lb. 12 oz. ; 1 Ion. 
(15) 83 yda. ; 1 mile. 
(17) 7 BO. 3 re. 28 per. ; 20 i^tbb. 
(19) 6yda. Itt. 6in.i 1 mile. 



(3) £3. 4.. 71^.; £1. 
(6) £5. 17«. 7ici.; £100. 

(9) 7s. lO^rf.; 1 guinea. 
3 qrs. 141b.; 1 ton. 



(14) 3cwt. 2qrfl. 71b.; 19 tona. 
(16) Ifur. *po.; 1 mile. 
(18) 3 gall. Sqts.; 1 bashel. 
(20) 1 gall. 1 qt 1 pt.; 1 peck. 
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(b) When ^ is a compound quantity we proceed as in Examples 
3 and 4. 

Example 3. Reduce 5«. to the decimal of 13«. ^d. 

The vulgar fraction = r^ = ^ = I ; .-. the decimal = '375. 

Example 4. Redtice 5 oc. 3 ro, 15 p, to the decimal of 1 ac. 2 ro. 32 p. 

mr. 1 r ±- 6 ac. 3 TO. 16 p. 935 -,,- __ 
The vulgar fraction= ^^^^^ ^^^ = 27^=3^=3^ ; 

.*. the decimal = 3-4375. 

EXERCISE 84. 

In the following examples reduce the first of the two given quantities 
to the decimal of the second : — 

(1) 3a. 3|d.; is. 5d. 



(2) 
(4) 
(6) 
(8) 



1 1. 



(3) £1. 198. ^d. ; £3. 3a. 
(5) £1. 88. 2id. ; £2. 5a. 2d. 
(7) £4 ; £10. 8a. 4d. 
(9) 2 lb. 6 oz. ; 4 cwt. 27 lb. 

(10) 2 cwt. 1 qr. 12 lb. ; 1 ton 15 cwt. 2 qrs. 24 lb. 

(11) 5 cwt. 1 qr. 1 lb. 8 oz. ; 1 cwt. 2 qrs. 12 lb. 

(12) 11 ac. 3 ro. 10 per. ; 1 ac. 3 ro. 

(13) 125 ac. 34 per. ; 115 ac. 3 ro. 30 per. 

(14) 21 hrs. 54 min. ; 2 days 10 hrs. 24 min. 

(15) 1 mile 550 yds. ; 1 mile 240 yds. 

(16) 4a. 8id. ; 7a. 6d. (17) 
(18) £1. 16a. lid. ; £33. 4a. 6d. (19) 
(20) 4 cwt. 2 qrs. 12 lb. ; 6 cwt. 3 qrs. 18 lb. 



6a. 6}d. ; 10a. 6d. 'a 

16a. lid. ; £6. 7a. M. ^"^-s 
£4. 12a. 6d.; £115. 128. Qd, 
2 cwt. 3 qrs. 7 lb. ; 1 cwt. 1 qr. 



16a. lOd, ; £3. 15a. Qd, 
£3. 10a. 7d. ; 11 guineas. 



195. To find the value of a given decimal of a quantity. 



Example 1. Find the value of 
•36875 of a sovereign. 



•36875 £ 
20 



7-37500 a. 
12 



4-500 d. 
The required value = 7a. ijd. 



Example 2. Find the value of 
•07890625 0/ a tow. 

•07890625 ton 
20 

1-57812600 cwt. 
4 

2*312500 qrs. 
28 

25000 
6250 

8-75 lb. 
Value = 1 cwt. 2 qrs. 8 lb. 12 oz. 



DECIMALS. 

aiaple 3. Find the value 0/1-234375 o/£'2. 6«. 6d. 
1-S34375 of £2. 6<. 8d. = l-23i375 of BGOd. 

^(l'2343T5xS60)peQae 
=9-875x70 pence 
=691-25 pence 
^ole. l\d. 
^ £2. 17». 7^4. 

wiRpIe 4. Find the value of -8125 of 2 tom i cat. 
■8125 of 2 tons 4 cnt. = -8125 or44 cvt 



EXERCISE 85 a. 
Pind the valua of 

(1) -035 of £1 in pence. (2) -.175 of 13*. id. in pence. 

(3) -065 of 18g. 8rf. in pence. (4) -6 of £1. 17s. 6d. in half-cr. 

(5) -003135 of a ton in pounds. (6) -038125 of a ton in pounds. 

(7) ■OiH875 of a lb. (avoir.) in dramH. (8) -335 of a mile in jards 

(9) -G676ofalaiiariuoDth in hours. (10) -laSofStous^ 



Find the value of 
(1) £'0625. (2) £'9375. (3) £3-0125. 

(4) £3S'975. (5) £50'938135. (6) 3-8135 of 

(7) 18-935 of a ton. (8) 8421875 of a ton. 

(8) -303135 of a qr. (ooni). (10) -830626 of a buahel. 
(11) -1425 of ft year (365 days). (12) -7875 of amUe. 
(13) -6875 of an acre. (14) -384375 of £5. (15) 9-68136 of £5. 
(16) -053375 of £100. (17) 3'03 of 10*. 6d. (18) -0635 ot £24. 7<. U. 
(19) ■271875of6acreH. (20) -856 of 2 cwt. 26 lb. 

(21) -625 of a year (365J dayB). (22) 3'4376 of 1 ao. 2 ro. 32 per, 

(23) 3-725 ot 25 roileg i iur. (24} "390625 of 6 ao. 1 ro. 24 per, 

(25) -252 of 3 qrs. 7 bush. 1 pk. (26) '86 of 12s. Ifii. 

(27) -StS of £1. 7s. Gd. (28) -085of£12. 19j. 6(( 

(29) '327 of £7. 10.. (30) 7-88 of 51 guineas. 




i 



106 SIMPLE PRACTICE. 

198. The method of Simple Practice will be underBtood from 
the following examples. 

Example 1. Find the value of 3125 things at £2. 10«. each. 

We fiud the value of 3125 things at £2. lOs. eaoh by adding their Yalne 
at 108. each to their value at £2 each. The work appears thus : — 

£ 8. d. 
3125 0=valne at £1 eaoh. 
2 



10«.=iof£l 



6250 0= £2 

1562 10 0= 10«. 



£7812-10 = value at £2. 10«. eaoh. 



Example 2. Find the valtie of 1243 things at £4. 17«. 6d. each. 

The value at £1 each is clearly £1243. The value at £4 eaoh is found 
by multiplying the value at £1 by 4. 

Again, lOs. is an aliquot part, namely J, of £1 ; henoe the yfilne at 
lOs. each is found by dividing the value at £1 by 2. 

Similarly, we find the value at 58. each by dividing the value at 10s. 
by 2, and the value at 28. 6^. each by dividing the value at Bs. by 2. The 
sum of these results will be the value at £4. 178. 6d. eaoh. 

£ 8. d. 



1243 0= value at £1 eaoh. 
4 



108. = J of £1. 

58. = J of 108. 

28. 6^.= I of 58. 



4972 0= £4 

621 10 0= 108 

310 16 0= 58 

155 7 6= 28.Qd,.., 



£6059 12 6 -value at £4. 178. 6d, eaoh. 



It is often easier to find the value at a **round*' sum higher than the 
given price, and then to subtract from the amount thus found the value 
at the difference between this ** round " sum and the given price. Thus : — 

£ 8. d. 
1243 = value at £1 each. 
5 

6215 0= £6 each. 

28. 6d.=iof£l | 155 7~~6= 28. 6d. each. 

By subtraction, £6059 12 6 = value at £4. 178. 6d. each. 

EXERCISE 88 a. 

Find, by Practice, the value of the following numbers of things ; the 
given price being the price of one : — 

(1) 175 at 108. (2) 387 at 68. (3) 269 at 4«. 

(4) 795 at 28. (5) 968 at l8. (6) 419 at 2s. ed. 

(7) 136 at 68. 8d. (8) 227 at 38. 4d. (9) 626 at U 8d. 

(10) 697 at l8. 4^. (11) 853atl8. 3c2. (12) 369 at lOd. 



^^Ij 277at8d. 

(16) 419at4rf. 

(19) 698 at Id. 

(22) 367 at 19s. 6-i. 

(25) 526 lit lis. 8d. 

(28) 743 Bt 7«. Sd. 

(31) 964 at Si. 9d. 

(34) 863 at 2i. Sd. 

(37) 831 at Is. 2d. 

(40) 459 at 10s. M. 

(43) 791 at 9s. 



SIMPLE PRACTICE. 

(14) 497 at &d. 

(17) 769 at ad. 

(20) 867at4.f. 

(23) 453atl2j. 

(26) 637 at lis. 

(29) 397at4<. M. 

(32) ei3 at 2». 9d. 

(35) 833 at 2s. id. 

(38) 745 at Is. IJti. 

(41) 593 at 14s. 

(44) 897 at 7s. 
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(15) 531 at ad. 

(18) 837atljd. 

(21) 839 at 15«. 

(24) 280 at 13s. 4d 

(27) 819 at 6!. 

(30) 671 a1 

(33) 735 at 

(36) 459 al 

(39) 823 al 

(42) 676 at Us. 8d. 

(45) 625 at 3s. %d. 



EXERCISE 88 b. 
Find, bj Practice, tlie valtie of the fallowing numbera of tMnga ; the 
giyen price being the prica of one : — - 
(1) 6347 at £1. lOs. (2) 7389 at £2. 5s. (3) 38T1 at £3. 4«. 

(4) 6286 at £6. 2>. 6d. (5) 7398 at £7. 6(r. 8d. (61 9374 at £8. 2*. 
(7) 4293 at £9. Is.Sel. (8) 9649 at £6. 3«. id. (9) 4962 at £6. U. 
(10) 3736 at £2. ISs. (11) 3869 at £3. 12«. (12) 4837 at £4. 13.. Id. 



(13) 6948 at £6. 13«. Gd. 

(17) 6386 at £6. 7s. 6d. 

(19) 1978 at £3. 9s. 2d. 

(21) 5362 at £1. 5s. 3id. 

(23) 3829 at £2. 14s. 8id. 
— <25) 3254 at £4. 17s. 2Jd. 

(27) 7482 at £5. 18s. lO^d. 

(29) 3974 at £8. 17s. llji. 

(31) 8369 at 14s. 

(33) 4E27atl6». 
(35) 5670 at lis. gjd. 
(38) 1296 at IGs. l%d. 



(14) 7329 at £6. lis. » 

(16) 7291 at £8. Gs. 

(18) 4731 at £5. 4s. 6d. 

(20) 9634 at £13. 8s. 5, 

(22) 7257 at £6. 16s. 9Jd. (• 

(24) 3310 at £1. 18s. 6|d. 

(26) 7263 at £3. 12s. 4id. 

(28) 6724 at £6. lis. E^d. 

(30) 6»27 at £10. 19s. 21<I.] 

(32) 6318 at 17s. 6d. 

(34) 3210 at 18s. Gd. 
(36) 1842 at 6s. 9Jd. (37) 6430 at 
(39) 1760 at 9>. lOfd. (40) 40C9 at 13s. 4Jd. 



Examples. Find the valve of S2i5^ thingt at 13s, 9d. each. 
Binae £|^15s., the lalae of 32453 things at £1 each is £3343. ISi. 
The moat convenient alir[uot parts are 10s., 2s. Gd., and Is. 3d. 
£ s. d. 
3245 15 rvalue at £1 each. 



405 14 1S= Ss. 6(t.. 
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EXERCISE 89. 

Find, by Practice, the value of the following numbers of things ; the 
given price being the price of one : — 

(1) 369i o.i la. Qd. (2) 428^ at 2$, Qd. 

(3) 537i at 3«. 9(2. (4) 247i at 4«. 

(5) 3691 at 58, dd. (6) 415} at Ss. ^d. 

(7) 425|at3«. 4d. (8) 636| at 4«. 6(2. 

(9) 345^ at 58. Sd. (10) 524^ at 2$. lO^d. 

(11) 7950J at £1. 7«. U. (12) 2037i at £1. 19». 4Jd. 

(13) 21781 at £3. 18«. 4(f. (14) 1762| at £1. Is. lO^d. 

(15) 11781 at £4. 16«. 8d, (16) 8243^ at £2. 12«. id. 

(17) 3648^ at £5. 7a. lid. (18) 1816f at £6. 15«. 3|(Z. 

(19) 2734} at £7. 13«. Sd. (20) 1346^ at £8. 9». 6i. 
Example 4. Find the value of 32475 things at £1. 13«. 6d. per dozen, 

£ 8. d. 
32475 rvalue at £1 each. 



12 

108.= J of£l 
3«. 4(2. = i oflO«. 
2(2.=^ of 3a. 4(2. 



2706 6 0= £X per dozen. 

1363 2 6= 10a 

461 10 = 3a. 4(2 

22 11 Oi= 2(2 



£4632 19 4^= value at £1. 13a. 6<2. per dozen. 

EXERCISE 90. 

Find, by Practice, the value of the following numbers of things : — 

(1) 87642 at 16a. 3(2. per dozen. (2) 416472 at £1. 2a. 9(2. per dozen. 

(3) 49021 at 17a. 6(2. per score. (4) 57625 at £1. 11a. 7(2. per score. 

(5) 32662 at £3. 9a. per gross. (6) 489816 at £4. 14a. 6(2. per gross. 

(7) 24000 at 58. 9(2. per hundred. 

(8) 26476 at £8. 12a. 11(2. per hundred. 

(9) 63000 at 3a. 9(2. per thousand. 

(10) 939500 at £1. 58. 6(2. per thousand. 

(11) 83476 at 17a. 4i(2. for 8. (12) 43872 at £3. 18a. for 6. 
(13) 20973 at £11. 15a. ^d. for 6. (14) 6358i at £7. 17a. 10J(2. for 9. 
(15) 479635 at £3. 14a. 2(2. for 10. 

COMPOUND PRACTICE. 

199. In Compound Practice we find the value of a compound 
quantity, when the value of a unit of one denomination is given. 

Example. Find the value of 11 tons 6 cwt. 2 qrs. 14 26. at £3, 13a. 4(2. 
per ton. 

The value of 11 tons is obtained by multiplying £3. 13a. 4(2. by .11. 



COMPOUND PRACTICE. 109 

To the product we odd the viilufl of ticwt. 2qra. lllh,, olitainud by taking 



I 14 8 = 4owt, 

t. 7 4= 2owt. 

t. 1 10 = aqrs. 

1. |__0__0__S4= 141b. 

£411011i = valueof lltonaOcwt. 2qrB. Ulb. 



EXERCISE 91a. 
Find, by Prautiae, tlie value 



_^^1) 15 tons at Is. lid. per c 

(3) I owt. at ii± per lb. 

(5) li owt. at USA per lb. 

(7) 4| Bvit. at S^ci. per lb. 

(9) 61 lb. at 2id. pet 01 



_J2) i owt. Bt 2Jrf. per ib. 

(4) 10 owt. at 2^(1. per lb. 

(6) 2} cwt. at i^d. per lb. 

(8) 1 qr. 23 lb. at SH per lb. 

(10) IJ ewt. at 3i(i, per 01 



(11) S| qra. at 38. ll^d. per hush. (12) 7 gall, at 4s. 6rf. per qt. 



(13) 3i gall, at 5id. per pint. 

(18) 55jda. at2<. perft. 
(17) 4 owt. at 178. 6(i. per ton. 

(19) 101b. eoz. atlOJiZ. perlb. 
(21) 81b. 10 OB. at 4d. per lb. 
(23) 211b. at £2. 2). per owt. 
(25) 411). 2az. at 1«. 2cl. perlb, 
(27) Ulb. 12oz.at9(!. perlb. 

(29) 10 gall. 3 qtB. at Is. 2d. per gal]. 

(30) SGqra. 4 bush, at £1. lOs. 9d. per qr. 

(31) 16 qra. 6 bush, at £1. 18s. M, per qr. 

(32) 9ft.6in.at2s.3d.perft. (33) 12rdB.lft. 
(34) Saq.ft. at58. M.peTBq. ji (35) Bac. 1 
(86) 5«i. 3ro. at£3. 38. 4d. perao. 

EXERCISE 91b. 
Find, by Praotioe, the yalna of 

(1) 12 toas 15 owt. at £1. Ss. Gd. per ton. 

(2) 14 owt.' 3 lira, at IBs. 4d. per cwt. 
, (3) 8 lb. 12 oa. at 3e. M. per lb. 

(4) 15 lb. 6 oz. 12 drs. at 2s. Sd. per lb, 

(6) 2 owt. 3 qrB. 7 lb. at £4. 15s. 8d. per cwt. 



(14) Sgall. 3qt3. at21rf. parqt. 

(16) I30yds. atSd. perft. 

(18) 141b. at £2.43. 4d. per owt. 

(20) 6tonal0owt.at£1.2s.pertol 

(22) 9oz. at3s. 4(i. perlb. 

(24) 15 cwt. at 12s. 6d, per ton. 

(26) 71b. 4oz. at lid. per lb. 

(28) 3Ball.2qts.Btlfl.M.pergal 
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(6) 13 cwt. 3 qrs. 4 lb. at £2. 188. 4d. per owt. 

(7) 3 tons 5 1^. 2 qrs. 21 lb. at £12 per ton. 

(8) 10 tons 18 cwt. 56 lb. at £4. lis, 6d per ton. 

(9) 6 tons 13 cwt. 49 lb. at £7. 6«. Sd, per ton. 

(10) 1 ton 2 cwt. 2 qrs. 20 lb. at £9. 68. 8d. per cwt. 

(11) 2 tons 10 cwt. 15 lb. 12 oz. at £2. 6«. 8d. per cwt. 

(12) 12 tons 8 cwt. 76 lb. at 7«. per cwt. 

(13) 7 cwt. 73 lb. 8i oz. at 5«. 4d. per lb. 
(li) 3 cwt. 3 qrs. 14 lb. at 168. Sd, per ton. 

(15) 3 cwt. 1 qr. lOJ lb. at £8 per ton. 

(16) 7 tons 13 cwt. 3 qrs. 26J lb. at £9. 68. 8:?. per ton. 

(17) 8 oz. 12 dwt. 18 grs. at £3. 188. id. per oz. (troy). 

(18) 8 oz. 6 dwt. 16 grs. at 58. 6<i. per oz. (troy). 

(19) 27 yds. 2 ft. 7 in. at 158. 9d. per yard. 

(20) 3 miles 5 fur. 119 yds. at £5. 108. per mile. 

(21) 19 miles 7 fur. 176 yds. at £12. 138. 4d. per mile. 

(22) 80 miles 5 fur. 5 chains at £1. 38. 4(2. per mile. 

(23) 3 miles 8 chains 5^ yds. at £8. 138. 4(2. per mile. 

(24) 13 ac. 1 ro. 16 per. at £2. 38. 4(2. per acre. 

(25) 1 T^o. 24 per. at £70. Il8. Sd. per acre. 

(26) 55 ac. 3 ro. 10 per. at 138. 4d, per rood. 

(27) 25 sq. yds. 7 sq. ft. 126 sq. in. at £1. 108. per sq. yard. 

(28) 18 cu. yds. 9 cu. ft. 486 cu. in. at £1. 168. per cu. yard. 

(29) 3 cu. yds. 1 cu. ft. 216 cu. in. at 58. 6(2. per cu. foot. 

(30) 3 pks. 1 gall. 3 qts. at 28. 6(2. per peck. 

(31) 14 bush. 1 pk. 1 gall. 1 qt. at 98. 4(2. per bushel. 

(32) 12 qrs. 3 bush. 1 pk. at £1. 148. 8(2. per quarter. 

(33) 3 gall. 2 qts. 1 pt. at 188. 6(2. per gallon. 

(34) 12 barrels 27 gall, at £1. lOs. 8(2. per barrel 

(35) 13 weeks 2 days 6 hours at £2. 38. 9(2. per week. 

(8 hr8. = l day; 5 days=l week.) 

(36) 6 months 3 weeks 4 days 7 hours at £1. 138. per week. 

(8 hours = 1 day; 6 days = l week; 4 weeks =1 month.) 

MISCELLANEOUS EXAMPLES. 
Practice (Simple and Compound). 

EXERCISE 92. 

(1) Find the cost of 5751b. of beef at 98. 10(2. per stone of 8 lb. 

(2) Find the value of 47365 cwt. of coal at 138. 9^(2. for 10 cwt. 



MISCELLANEODS EXAMPLES, 111 

Find the coat ot a ton of tea. at 2>. Bd. per lb. 

(4) Find the vulae of 273 daja' work at £4. lis, TJrf. per week of 
6 days. 

/ (5) Find the value of S8922 artiolea, sold at In. Zd. per packet, eaoli 
containing 14 artidas. 

(Q) Find the cost of 28 paroels of olath, each containing liGjaida, 
at 98. 6d, per yard. 

(7) Find the value of 3 awt. 2 qcB. 14 lb. ot tea at 2l. l^d. 
pec lb. 

(3) What amonnt of wagee will be paid in 31S daja to SI men, if 
each man reoeiveB 2s. M. per day? 

(9) What maBt I paj for 85T0O brioka at 36a. per thouaand? 

(10) When ooal costs lis. 6d. a ton. what will ba tie annual ooat 
of fuel for an engine whose dally consumption ia 2^ tons? 

(11) A. grocer bays half a tan of sugar for £28. 10s., and sella it at 
7J(2. per lb. ; what does he gain by the sale? 

(12) Find the cost of foor trutika of potatcea, ea«h containing 
14 tons 5 ewt. 2 qra, 24 lb., at 7b. per owt. 

(13) Find the valne of sii farms, each containing 237 ac. 1 ro. 30 per., 
at £43. 15«. per acre. 

(14) If I buy 3 tons 6 owt. of tea at £10. 14s. &d. pec cwt., and sell 
it at 2s. 3d. pec lb., what do 1 gain hj the tranaaction? 

(15) If a plot containing 3 ac. 3 lo. 2ij per. of land is sold at £120 
per acre, what la the value of the plot? 

(16) What is the coat ot making a railway 17 miles 3 foe, 63 jda. 
long at £3476 per mile? 

(17) A KCDcer bought 4 cwt. 3qra. 141b. of angac at £1. Ids. Sd. per 
ewt., and retailed it at 4^. pec lb.; what did he gain oc lose liy the 
outlay? 

(18) Find a servant's wages foe 7 months 3 weeks days at £1. 6s. 8d. 
par month, ceckoning 7 days to a week and 4 weeks to a month. 

(19) What is thevttlue of a piece of gold plate weighing 10 oz. 8 dwt. 
lagrs. at £4. 2j. Gd. par oz. ? 

(20) Find the value ot aii silvet table-spoons and a dozen lea-apoona 
at 3i. 6d, per oz., if a (able-spoon and a tea-spoon weigh 3 oz. 10 dwt. 
and J5 dwt. respeatively. 

INVOICES. 

200. An Invoice ia a written list of the articles bought, with a. 
statement of the cost of them attiiched, sent by a seller to a buyer^ 
Each separate entry iti the lijst ia ealled aa item. 
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The following is the usual form of an Invoice : — 

FoBTSMOUTH, 22nd March, 1898. 
Mbs. Marshall 

Bought of Pabeeb Bbothbbs, 

Drapers. 



5 yds. Muslin 
39 yds. Merino 

8 doz. Buttons 
16^ yds. Sheeting 



Is. 2^(2. per yard 
48. 3|(2. per yard 
4|d. per dozen 
Is. S^d. per yard 



EXEECISE 93. 



£ 


s. 





6 


8 


6 





1 


1 


1 



d. 
H 



£9 . 15 . Ij 



Make out the following invoices, with names and dates: — 

(1) 6 lb. tea at 2s. Qd. per lb.; 9 lb. rice at Bd. per lb.; 8 lb. currants 
at 4d. per lb. ; 8 lb. coffee at Is. 8d. per lb. ; 10 lb. sugar at 2^(2. per lb. 

(2) 141b. beef at 9J(i. per lb.; 101b. pork at 7id. per lb.; 121b. 
mutton at S^d. per lb. ; 8 lb. veal at 9(2. per lb.; 9 lb. lamb at lid, per lb. 

. (3) 8 loaves at 2M. each; 111b. ginger-nuts at Sd. per lb.; 30 
cheese cakes at fi. each; 13 bags flour at Sd. per bag; 7 loaves at bd. 
each. 

(4) 64 yds. sheeting at Is. 4\d. per yd.; 20 yds. calico at 5j<I. per 
yd.; 15 yds. flannel at la. 6d. per yd.; 21 yds. velvet at 2s. 4|d. per yd.; 
12 yds. linen at Is. 8Jd. per yd. 

(5) 12 pairs blankets at 12s. 6|^. per pair; 13 pairs worsted stock- 
ings at Is. 9(2. per pair; 36 pairs gloves at 38. 11^(2. per pair; 17 pairs 
muslin curtains at 9^. 11<2. per pair; 9 pairs thread stockings at 82^2. 
per pair. 

(6) 17 locks at Is. l\d, each; 45 yds. paper at l^d. per yd.; 30 pots 
paint at 3s. 10(2. each; 130 yds. wire fencing at 2s, per yd.; 60 knives at 
28. 3(2. each. 

(7) 14 lamps at 8^. 6^(2. each; 25 gallons oil at Is. 1^(2. per gallon; 
400 boxes matches at J(2. each; 34 pairs hinges at S^d. per pair; 12 coal 
vases at 18s. 9(2. each. 

(8) Loin of veal, 18 lb., at 6^(2. per lb.; aitchbone of beef, 12 lb., 
at 7^(2. per lb.; sirloin of beef, 28 lb., at 8(2. per lb.; leg of mutton, 
10 lb., at 8^(2. per lb.; saddle of mutton (New Zealand), 14 lb., at 6d. 
per lb. 

(9) 6 dozen knives at lis. 6(2. per dozen; 4 sets of carvers at 29s. 64. 
per set; 3 dozen plated forks at Is. 11(2. each; 2 dozen spoons at 6^d. 
each ; 5 sets of flre-irons at 10s. 9(2. per set. 

(10) 5 dozen copy-books at 2d. each; 18 boxes steel pens at Is, Bd. 
per box; 4 dozen slates at b\d. each; 3 gross lead pencils at 1«. 9(2. per 
dozen; 15 dozen account books at 15s. per dozen. 
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(11) Ham, 29 lb., at Sid. per lb.; Eirloio of teef, ISJ lb., Et lid. 
per lb.; fillet of -seal, 16 lb., at VJii. pec lb.; leg of mutton, 10 lb., at 
lO^d. per lb. ; fore-qauter of mutton, 11^ lb., at Bid. per lb. 

(12) lOJ yds. flannel at It. 2d. per yd.; 13^ jAt. cambrin at 10s. Gd. 
per yd.; 15^ yds. lace at Ss, 9d. per yd,; 13 paira glovea at 3s. id, pei 
pair; JiO yda. calico at 6Jrf. per yd. 

(13) lOJlb. gingerbread at Q^d. per lb.; IS^ lb. biBooite at SiLpei 
lb.; 6j lb. cake at Is. fwl. per lb.; 66 lb. vrheaten bread at l|d. per lb.; 
100 tarts at dd. per dozen. 

(14) IH ^^- coffee at Is. Sd. per lb.; 18^ lb. sugar at o^d. per lb.; 
T£ lb. tea at 2s. Sd. per lb. ; 2))| lb. cbeese at l^d. per lb. ; Ilj lb. butter, 
at 1«. Id. per lb. 

(15) S6 lemons at jd. each; 90peara at Is. id, per duz.; lOOO oranges 
at M. perdoz.; 38 apples, 3 to the lb., at Sid. per lb.; 3 soora lb. potatoes 
M e lb. for a^d. 

(16) lOiydfl. floor-cloth at 2b. TJd. per yd.; 30 stair-rods at 12s. 6(1. 
perdoz.; Sllb. feathers at Is. 3Jrf. per lb.; 9 yds. drugget at la. lijd. per 
jd.; IS jde. damaek at 4t. 9i. per yd. 

(17) 19 lb. butter at Is. IJd. per lb.; 300 eggs at Oi. per doz.; 
IJ cwt. cheese at Id, per lb.; J cwt. jam at l^d. per lb.; 11 gall, milk at 
2d. per pint. 

(18) 153 reels thread at lid. per doz.; S3S reels cotton at 15s. per 
gross; 17} ydx. miislia at SJiI. per yd.; 9G yds. braid at 3d. per piece of 
13 yds.; 13} yds. yelvet at 7«, Bd. per yd. 

(19) 40 yds. tape at Sjd. per doz. yds.; 375 yde. calico at in. 5d. per 
doa. ytb.; 37 yds. chintz at 9Sd, per yd. ; 164 yds. fringe at 1«. 3Jd. per 
doz. yds, ; 3 dozen blankets at 16s. per pair, 

(20) 100 herrings at 2 for IJif,; 5G buuchea smoked haddock at 28>. 
perdoz. bunches; 9 lobsters at 4i. 3d. each; 1761b. cod at 2Jd. per lb.; 
15 lb. salmon at Is. IDd. per lb. 

(21) 8 lb. moist sugar at £2. 2». per cwt. ; | cwt. soap at 3s. 3d. per 
stone (141b.); Slj dozen lb. candlea at 8}d. per lb.; 10 cwt. rice at 2}d. 
par lb.; 23J lb. tea at Zt. Gd. per lb. 

(22) SOO noila at 3s. id. per thonsand; 2^ cwt. lead pipe at 4^d. per 
lb.; 130 yards wire fencing at 8d, per ft.; 7i gross screws at SJd. perdoa,; 
61 gimlets at 5s. 9d. per doz. 

(23) 6 lb. 12 oz. cake at 3s. Gd. per lb.; 5} doz. loaves at ^d. each; 
35 pots marmalailG at 3s. 6d. per doi. ; 282 bisouits at 7Jd. per dos.; 3^ 
cwt. flour at 2s. 8d. per stone (14 Lb.). 

(24) 90 boxes matches at i^d, per score; 7 gall. 2 qta. oil at li. 9d. 
pergail.; 2i cwt. putty at 4 Jd. per lb.; EJ doz. lb. candles at SJd. par lb.; 
9 gross wick at S^ii. per dozen. 

(25) 10 lb. 8 oz. mutton at lid. per lb.; 1^ uwt. beef at IIH per lb.; 
100 lb. pork at £2. IGs, pet cwt.; SJlb. lamb at Is, Id. purlU.; 7i lb. 
atsakat 11}^. per lb. 

P. B. i * 
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(26) i doz. pairs Books at 2«. 6d. per pair; 52 collars at 6«. S^. per 
doz.; 3 doz. pairs gloves at 2<. Sd, per pair; 3j^ doz. handkerchiefs at 4d. 
each ; 102 scarfs at Is, 9d, per doz. 

(27) 23 hush, coke at 4^(2. per hush.; 19 gall, tar at 1|<2. per galL; 
17 gas burners at 2s. l^d. each; 3500 cubic feet gas at 3^. 6d. per 1000ft; 
hire of meter, 7 months, at 7«. 6d. per year. 

(28) 31 lb. rice at 3|(2. per lb.; 3 J lb. tobacco at ^d, per oz. ; 5 stones 
salt at is, &d, per cwt.; 3^ gall, vinegar at 5^^. per pint; 3 cwt. soap at 
2Jd. per lb. 

(29) Hi yds. flannel at Is. Sd. per yd. ; 29 yds. edging at 2id. per yd.; 
37yds. ribbon at Is, O^d, per yd.; 4^ dozen yds. dress material at 4s. lid. 
per yd.; 5 lb. wool at 3d. per oz. 

(30) 10 gall. 3 qts. oil at Is. 2d, per gall.; 10000 boxes matches at 
3d. per doz. ; 64 cakes blacking at ll|d. per doz. ; 54 dozen lb. candles 
at 8^d. per lb.; J cwt. soap at 3s. 3d. per stone (14 lb.). 

SIMPLE PBOPOBTION. 

201. In the solution of simple problems in which the idea of 
proportion is involved we will generally employ a mode of expression^ 
which is called the Unitaxy Method. It will be seen from the 
following examples what the method is. 

Example 1. 1/5 yards of cloth cost 15s., what tnll be the cost of 13 
yards f 

The cost of 5 yards = 15s. ; 

.' 1 yard =3s.; 

.*. 13 yards =39«. 

= £1. 19s. 

Example 2. If 49 lb, of tea cost £6. 10s. Qd,, what will be the east of 
25 lb,f 

The cost of 49 lb. = £6. 10s. 8d. ; 

.-. 71b. = 18s. 8d.; 

.*. llb.=2s. 8d.; 

.'. 51b.=13s. 4d.5 

25 lb. = £3. 6s. 8d. 

EXERCISE 94. 
(1) If 10 eggs cost Is. 3d., what is the price of a dozen? 
* (2) If 16 oranges cost Is., what is the price of a box containing 100? 

(3) If 13 tons of coal cost £19. 10s., what will be the cost of 7 tons? 

(4) If 50 packets of envelopes cost 12s. 6d., what will 121 packets cost? 

(5) If 6 yards of silk cost £1. 7s, 9d., what will 47 yards cost? 

(6) If 145 sheep cost £169. 3s. 4d., what is the price of a sooxe at 
' i^e same rate ? 



^^n Find the 
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Find the coat of 37 ysirda of silk, when 25 yards cost £4. 7». 6d. 
(6) If 37 yards of sstin cost £8. lie. l^J., whaC will 152 fHrds cast? 
(S) If 100 copies of a book cost £27. lOg., what ia the price of 29 
copies' of it ? 

(10) U S5 men earn £163, how much will 61 mea earn in the same 
time, and at the same rate of wages? 

Example S. If 3 cat. 21 Ih. of cktese eo»t £8. 6». id.,&nd the cost of 
3 cwt. 10 lb. 

By reduction, 3 cwt. 24 Ib. = 248 lb.; 3 cwt. 10 lb. = 346 Ih. ; 
. £8. 6t. 4iL = ld9id. 

The cost of 24S lb. = ig84i2. ; 

... iii.J^.u., 



<11) If i owl of cheese cost £S. 16<. 8d., what ia the oc 
Gowt.? 

(12) What is the cost of 3 cwt. 42 lb. of butter, if 
£1. ISs. Gd. 1 

(13) What is the coat of 17 lb. of sweets, if 2 lb, 3 oz. cost 4b. 30. 

(14) If H owi of salt cost £3. 18s. id., what will 42 lb. cost ? 

(15) If 5i cwt, of beet cost £24. 10s., what ia the value of 97 lb. ? 

(16) If 1 cwt. of tea cost £19. 12a„ find the yalao of 4 owt. 1 qr. 7 lb. 
<17) If 6 cwt. 1 qr. 10 lb. of sugar cost £11. IGi. 8d., what is the 

value of 2 qra. 13 1b.? 

(18) If 4 cwt. 2 qrs. 7 lb. of cofFea oosl £36. S». lid., what ia the 
prieeof Sqra. 14 1b.? 

(19) If 1 cwt. 1 qr. 21 lb. of copper oost £4. 0». 6d., what ia the pri« 
per ton? 

(20) It 15 jataH of netting coat £1. 13*. 9d., how mach will 20 yards 
1 fool cost? 

(21) Find the valtie of 3 bndielB of com, if 17 q.i«. 1 hush, cost 
£33. 5i. Oid. 

(22) If 1 bush. 2 pka. of wheat ooat 7». 3d., what mnst be given fo 
S qrs. 3 bueh. ? 

Example 4. If 6 arliclea coat £3. IGa. 6d., hoic many can be bought \m 
/or£8. 5i. Sd.J ■■ 

The cost of 6 articlea=£3. 16<. 5d. ; 

1 article =12s. ad.; 

£8. 58. 9d. 
"' 12.. dd. 



M 



^^^^^ .■. numberof articles worth £8- 6t. 9J.= ,^ ^j - I 
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(23) If ft dozen bottles of ale cost 6«. 9^., how many bottles oonld be 
bought for £8. 12«. IJd.? 

(24) -How many lb. of ooffee ooold I buy for £3. 3a., if I pay 
£1. 2a. 9d, for 18 lb. ? 

(25) If B7 yards of cloth cost £6. 3a. 3d., how many can be bought 
for £4. 5a. ? 

(26) If the wages of 14 men for a month be £143. 10a., how many 
^ . men must work for the same time to receive £174. 5a. ? 

(27) A person in 87 days spends £38. 19a. ^^d, ; in how many days 
will he spend £163. 9a. 9^(2. at the same rate? 

(28) If corn is sold at £1. 11a. 6<f. for 7 bushels, how many quarters 
can be bought for £143. 11a. ? 

Example 5. How many lb, of sugar at 5d. per lb, are worth 36 lb, of 
coffee at la. 8d, per lb, f 

The cost of 36 lb. of ooffee =20d. x 36=720d., 

and 1 lb. of BUgar=5d. ; 

720 
.'. number of lb. of sugar worth 720d.=-— 

5 

= 144. 

(29) How many books worth 4a. Qd, each are worth as much as 84 
books at 7a. 6d, each ? 

(30) How many yards of cloth worth 19a. Sd. per yard must be given 
in exchange for 3 qrs. 21 lb. of cheese worth lid. per Id. ? 

(31) How many yards of cloth at la. lOJd. per yard would be worth 
as much as 345 pairs of boots at 18a. per pair ? 

(32) A merchant exchanged 600 yards of silk, worth 11a. 3d. a yard, 
for 480 yards of velvet; what was the price to him of the velvet per 
yard? 

(33) If 270 boxes of cigars, each box being worth 14a. Id., are equal 
in value to 378 gallons of wine, what is the wine worth per gallon ? 

(34) A brewer receives 12 doz. of brandy in exchange for 5 barrels of 
ale, worth 78a. a barrel ; what does the brandy cost him per bottle ? 

Example 6. If 19 men can complete a work in 437 days, in how many 
days will 23 m£n be able to do it? 

The time required by 19 men =437 days ; 

.• 1 man = 19x437 days; 

19 X 437 , 
.* 23 men = — ^r^ — days 

= 361day8. 

(35) If 25 men can do a piece of work in 24 days, in how many days 
wi/J 15 men do it? 
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(36) If IB men can do a piece of work in 10 days, in how many days 
will 45 men do the same work ? 

(37) How many men in 19 days would do a piece of work which 171 
could ao in 12 days ? 

(38) ^ 98 men can do a piece of work in 24 days, how many men 
could do it in 21 days ? 

(39) If 8 men would take 75 days to finish a piece of work, how 
many men would he needed to finish it in 40 days ? 

(40) If a gang of workmen can do a piece of work in 8 days, working 
9 hours a day, how many hours a day must they work to do it in 6 days? 

(41) If 63 oxen can he grazed in a field for 16 days, for how many 
days may 84 oxen he grazed in the same field ? 

(42) If 40 horses eat a certain quantity of hay in 9 days, how many 
days will the same amount of hay last 15 horses ? 

Example 7. If I borrow £112 for 12 months^ for how long ought I to 
lend £42 in return f 

The time for which £112 can he lent =12 months ; 

/. £1 =12x112 months; 

n.n 12x112 ., 

£42 = — — — months 

42 

= 32 months 

= 2 years 8 months. 

(43) If I borrow £1800 for 4 months, for how many months ought I 
to leud £460 in return? 

(44) I lent a friend £75 for 20 days ; for how many days should 
he lend me £125 in return ? 

(45) A person lent me £150 for 8 months ; what sum ought* I to 
lend him for 12 months in return ? 

(46) I lent a friend £420 for 30 days ; what sum ought he to lend 
'me for 35 days in return ? 

(47) If £180 gain £10 in 8 months, what sum will gain the same 
amount in 3 mouths ? 

(48) If £375 gain £20 in 8 months, what sum will gain an equal 
som in 12 months? 

202. The following are examples of problems introducing frac- 
tions. 

Example 1. If ^ of a house is worth £210, what is the valu£ of the 
whole house } 

The value of f of the house =£210; 

.* i =£70; 

.' the whole house =£70x6 

=£360. 
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Example 2. If ^ of a yard of silk cost 4s, , what will iof a yard costt 
The cost of I yd. of silk=4«.; 

.• iyd =2«.; 

.* 1yd =6<.; 

.* iyd =6«. xj 

= 4g. 6d. 

EXERCISE 95. 

(1) If f lb. of tea costs Is. Sd, , what is the price per lb.? 

(2) What will 1 lb. of butter cost, if | lb. cost lOd.7 

(3) If f oz. of gold be worth £}}, what is the yalue of an ounce? 

(4) If 3^ tons of coal cost £4. 10s., what is the cost of a ton? 

(5) What is the value of a sack of flour, if 2\ sacks cost £3. 6s,7 

(6) If f of a property be worth £882, what is the value of f of it? 

(7) If i yard of silk cost 5s. 9^d., what is the cost of f of a yard? 

(8) If 2 J yards of silk cost £1. 15«., what will J yard cost? 

(9) If 13| lb. of tea cost £1. 2s. S^d., what is the cost of 2^ lb.? 

(10) If 3^ lb. of tea cost 8^8., what will 97^ lb. cost? 

(11) -^ owns f ^ of a ship ; if at the end of a year the total profits are 
£4523. 148. 8d., what is ^'s share? 

(12) If ^ of a share cost £440, what will 16^ shares cost ? 

(13) If 32 shares are worth £27. 10s., what are 4f shares worth? 

(14) If ^ of a legacy amount to £3473. 17^. 9(2., what is the value 
of if? 

(15) If 3| lb. of tea can be bought with ^ of a sovereign, how many 
pounds can be bought with £lli^ ? 

(16) If 17J yds. of muslin cost £1. 6«. 9fd., how many yards can be 
purchased for £3. 28. Sd. ? 

(17) If f of an acre of land is let for £2. 5s. a year, how many acres 
should be let for £23. 2«. ? 

(18) If an engine consume 52^^ tons of coal in 29^ days, how 
many days would 9f| tons last ? 

(19) If 2-25 yds. of cloth cost 3-76ir., what will be the cost of 13-626 yds.? 

(20) If '48 of an estate be worth £721-25, what is the value of -3 of 
the estate ? 

(21) If 76*75 acres can be rented for £16. 3s., what will be the rent 
of 108*375 acres of similar land ? 

(22) If *4 of a rood of land cost £*85, what will be the cost of -04 of 
an acre ? 

(23) K 2-625 tons of sa*lt cost £36*75, find the cost of 1*5 lb. 

(24) If 3*6625 lb. of tea cost £*676, what should be paid for a ohest of 
aimilar tea weighing 2 qrs. 20 lb. ? 



r 
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COMPOUND PEOPOETION. 



the number of a 



In the second and third lines ire have changed the time from 8 days 
to 5 dajs, withoQt changing tha number of horses; and in the last two 
lines tie have changed the number of hoises from lU to 13. 

Example 2, If 16 punipi working 8 hours a day can raise 1260 Com 
of water in 1 day; hoie many pumps -working 13 koun a day will he 
required to raise 7560 torn of water in 14 days t 

Here ire have to change the number of tone of water fcom 1260 to 
7660, and the number of hours from 7x8 to 12x14, and to find tha 
ooireBponding ohaage in the number of pumps required. 

1200 touB oan be raised in 56 houra by 15 pumps, 

^^ .-. 7560 4xli 00 

^^^' .-. 7fi60 12x14 BO .. 

^^^H^ .'. the number of paiitps required = 30. 



EXERCISE 96. 



(1) If 120 men onn build a house 60 ft. high in 15 dajs, how tt 
meunillit take to bullilunc 55 ft. hi if h in 10da;s? 

(2) If 9 men reap a field of 8 aores in 12 hours, how many re 
reap a field of 28 aoces in 18 hours; 

■ (3) If 32 horses eat 9 boshels ot ooin in 21 daja. for how ma. 

^wOl 66 bushels feed 7 hon<es; 



1 



203. In the preceding esamples we have found the ohau^ in 
one quantity corresponding to tbo change in one other. Sometunea 
however three cmantitiea may bo involved, two of which change in j 

a given way, and wo have to find the consequent change in the third. ' 

In the first line of each of the following examples we re-8tate j 

the data, so that the quantity whose change is to be determined , 

may come last. This re-airangemeiit should alwaya be made. , 

Example I. If 16 horses ean plough 1280 acres in 8 dayi, liow many 
acres can IS hortes plough in 5 daytf 

Here we have to find the change in the number of acres which 
corresponds to a change in the cumber of horses from 16 to 12, and In i 

tha time from 8 days to 5 days. p 

In 8 days 16 horses can plough 1290 aorea, 

^^ ...Iday 16 160 

^HL ... 6dayal6 800 
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(4) If 3 fires consume 65 cwt. of coal in 26 days, in how many days 
V will 12 fires consume 4 tons? 



\ 



(5) If 6 men can do a piece of work in 30 days of 9 hours each, how 
many men will it take to do 10 times the amount, if they work 25 days 
of 8 hours each? 

(6) If 27 men mow a field of 90 acres in 7 days, working 8 hours a 
day, how many men will be required to mow 200 acres in 16 days if they 
work 10 hours a day? 

V (7) If 3 men can reap 8 acres in 5 days, working 8 hours a day, in 
•^how many days can 8 men, working 12 hours a day, reap 192 acres? 

(8) If the wages of 4 men for 12 days be £6, what would be the 
Vvages of 6 men for 10 days? 

>4 (9) If a family of 7 persons can live on £140 for 28 weeks, how long 
can a family of 9 persons live on £135 ? 

*.^. (10) The wages of 5 men for 6 weeks being £14. 6s., how many weeks 

V will 4 men work for £19? 

A (11) What is a quarter's rent of 350 acres of land, if £11. 5s. 9(2. 
per annum be given for 9 acres? 

(12) If 25 horses can be kept 13 days for £32. 10s., how many can 

V be kept 6 weeks for 20 guineas? 

^^ (13) If the wages of 29 men for 54 days amount to £80. 9s. 6d., how 
many men must work 12 days to receive £407? 

(14) A person completes a journey of 1056 miles in 12 days, travel- 
ling 11 hours a day; in how many days would he travel 480 miles, going 
for 6 hours a day at the same rate? 

'^ (15) If 200 men can make an embankment 5 miles long in 25 days, 
•^ow much overtime must 60 men work to finish an embankment 2 miles 
long in 32 days, 12 hours being an ordinary day's work? 

(16) If the cost of printing a book of 320 pages, with 21 lines on 
each page, and on an average 11 word& in each hue, be £19, find that of 
printing a book with 297 pages, 28 lines on each page and 10 words in 
each line. 



V 



(17) If 200 men in 12 days of 8 hours each can dig a trench 160 yds. 
long, 6 yds. wide, and 4 yds. deep, in how many days of 10 hours will 
90 men dig a trench 450 yds. long, 4 yds. wide, and 3 yds. deep? 

(18) If 18 nien working 9 hours a day can dig a trench 108 ft. long, 
8 ft. broad, and 12 ft. deep in 21 days, how many days of 10 hours 
must 24 men work to dig a trench 120 ft. long, 9 ft. wide, and 16 fi. deep? 

\ (19) If 5 men working 8 hours a day dig a trench 105 ft. long, 6 ft 
-4c wide, and 1 foot deep in 3 days, how many hours a day must 30 men 

work in order to dig a trench 126 ft. long, 22 ft. wide, and 10 ft. deep in 

15 days? 

(20) A man walking 8 hours a day at a uniform speed walked 780 
miles in 26 days; in how many days, walking 10 hours a day at the 
Bame sp&ed, could he walk 450 miles? 



w 

J (21) I 
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, , If IB men can do a pieoy of work in 8J deyp, -workiog 6 lionra 

day, how many men working 11 holuB a day can do twice as mnoh in 
10 dajB ? 
"- (22) If 2 men can earn £10 in 4 weeks by working 6 days a week, 
how maEh ahould S men earn in 16 daya? 

1(23} If the rent of 14 hoitsBS Foi: 5 weeks amounts to £36. 15s., what 
will bH the total cent of 35 houses of the same kind for 53 weeks?/ 
— (24) The freight for goods on a railway being at the rate of 25>. 
per ton for 120 miles, what should ba tha charge tci 1G8 lb. carried 2B8 
, miles ? I 
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(26) If la men earn £78. IBs. i 
many bonrs a day must 43 men wo: 
same number of days 7 

(27) It £7. 17i. 6(f. be paid for the use of a Geld for 4 months, for 
how many months abuuld a (iclii of the same quality but of double the 
size be leased for 3Q guiueaa ? 

(28) If tto wages of 11 labourers for IS'weeka be £103. 2a. Gd., ja 
how many weeks will the wagea of 13 labourers amount to £170. 12j. Sd. 
at the same rate per week ? 

(29) A railway company charges each of a namber of cxcurflioniHts 
two-fifths of tliE ordinary fare ; the ordinary fare is 6«, 3d. for 50 miles ; 
how mneh should 350 cji;ursionIsta pa; to travel 120 miles? 

(30) If 15 carts, making a jooinej every 40 minutes, take 3 days of 
19 hours each to remove a certain number of bricks, how many carta of 
double the capaeily, making a journey every hour, would be leqaired to 
remove the same number of bricks in 5 days of 9 hours each? 



^m. FBOFOETIONATE DIYISION. 

204. When we know the proportion between the parts of a 
given quantity, however many the pajts may be, we can easily 
determine the parts themselveH. 

Eiample 1. Divide 358. bftweeji Tom ami Dick, so iluit Tom may 
have 3 shares and Dick 4 ihares. 

We can do this by dividing S5s. into (3 + 4) equal parts, i.e., 7 equal 
parts, and taking 3 of them for Tom aJid i of liiem far Diok. 
Each equal part = 35s. -^7=;Sfl.; 
Tom's B!iare=58. )<3 = 15a., 
and Dick's share = S». x4=t30s. 
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Example 2. Divide 3 guineas between 3 boys and 2 girls, giving each 
girl twice as much as each boy, 

1 girPs share =2 boys' shares; 

.'. 2 girls* shares =4 boys' shares; 

/. 3 boys' shares +4 boys' shares =63«. ; 

.*. 7 boys' shares =63«. ; 

/. 1 boy's share =9«., 

and 1 girl's share = ISs. 

Example 3. Divide £6. 5$, between 5 boys and 4 girls, giving each 
boy 2s. Qd, more than each girl. 

It is evident that as the 5 boys will receive 12«. 6d, more than the 
girls, this amount must be first taken away, and the result of dividing 
the remainder into 9 equal parts will give the share of each girL 

The share of each girl=^ of (£6. 6«. - 12«. 6d.) 

= Jof £5. 12s. 6d. 

= 128. 6d. ; 

and the share of each boy = 15s, 

Example 4. A bill of £19. 16^. 6d. was paid by giving a certain 
number of IwXf-crowns and twice as many florins; how many of eaxih coin 
were there? j 

1 half-crown + 2 florins = 2«. 6d. + 4«. = 6«. 6(2. ; 

.•. the number of half-crowns = — ^ — si 

OS. oa. 

_396J 

- 6i 

= 61; 
and the number of florins =122. 

EXERCISE 97. 

(1) Divide £5. 12s. %d, between two boys, giving to one thrice as 
much as to the other. 

(2) A yacht and its fittings cost £2011. 4s.; the yacht itself cost five 
times as much as the fittings; what was the cost of the fittings? 

(3) A sum of £2228. 16s. was left to a boy and two girls; the boy 
was to have 3 parts^ and each daughter 2 parts ; what did each receive? 

(4) Divide £35. 5s. l\d, among A^ B and C, so that B may get 
twice, and G three times as much as ^. , 

(5) Three persons. A, B, (7, agree to pay their hotel bill in the pro- 
portions of 4, 5, and 6 ; if the bill amounts to £10, what is the share of 
each? 



PROPORTIONATE DIVISION. 123 

(6) Two hundred and seveE apples were divided among three boys;, 
the first gets five times as maaj as the third, and the second geta three ' 
times as mac; as the third ; how many did each hoy get? 

(7) Divide £3T9B among three brothers, bo that the eldeat may hare 
three times as mnch as the yoiiDgest, and the jonngest hulF aa mach na 
the eeoond. 

(8) Divide £97. 7s. 2J. among'Tom. Dick and John, eo that Tom 
ma; get twice as much as Dick, and Dick twice as mncli ae John. , 

(91 Divide £10. lOe. s,mong 5 men and 6 women, so that eaeh man 
may have three times as macb as each woman. 

(10) Divide £5049 between two paraons, bo that one shall have £155 
more than the other. . 

(lit Divide £95. 15i. Id. between two persons, giving one £3. 14*. 2i. 
more than the other. ' ' ^ 

(12) Twenty guineaB hare to he divided among three persons; the 
Beflond gets 17<. more than the first, and the third gets 26^, more thdii 
the seoond ; how much does each |^t? 

/(13) -A- bag contains £73. 78., made up of equal numbers of ehillings 
and Biipencea; how many are there of each coin? 

(14) A hill of £13. 17a. fid. was paid by givinga certain rnimber of 
dipences and twice as many ahil lings; how many of each coin were 
L Sieie? 

\ (15) -i ^ill of £8. 3s. id. wM pnid with a certain nnmber of Boverojgna, 
-.^ three tmiee ae many HhilUnga, and four times as many pennies ; Gtld the 
number of each coin aaed. ' 

(16) A bag contains £18. 16«. lOd., made up of orowns, shillinga and 
pennies ; there are three times as many crowns as pennies and twice as 
many shillings as pennies ; find the number of each coin. 

(17) A hag contains 10 guineaa in half-orowns, Horins, and shillings; 
there are twice as many florins and three times as many ahillinga as 
halt-Drowns; lind bow many of each coin the hag contains. 

(18) An equal number of postmen and telegraph messengera received 
£109. ii, for 4 weeks' services; the men were paid SOi. ft week, and the 
boja had 15*. (W. ; how many ware there of eaiir 

(19) Divide 2J cwt. of wood between 10 men and 8 women, giving to 
each man twice the weight given to each woman. 

(20) Divide 3 owt. of cake between 60 boya and 10* girls, giving to 
each boy twice as much as to each girl. 

BANKRUPTCIES. 

2tS. A man beoomea bankrupt when the monoy whioli he 
owes is more thn.n that which he [xjsseast'S. 

What he owes is called h 
called hie assets, or his i 

B« is the debtor; those tc 
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Each creditor is supposed to receive the same fraction of the assets 
that the money duo to him is of the debtor's whole liabilities. 

If the assets amount, for example, to f of the debts, each creditor 
receives £^ for each £1 that is due to him; and the debtor is said to pay 
a dividend of 138. M, in the £. 

Example 1. If a bankrupt's debts amount to £1600, and his assets to 
£950, how much in the £ can he pay ? 

Dividend on a debt of £1500 = £950, 

.• £1 =£^Wj,=£U=152d., 

: £1 = 12g. 8d. 

Example 2. If a bankrupt pays 12*. 8d, in the £, how much wiU 
a creditor receive to whom he owes £190? 

Dividend on debt of £1 =£fj, 

/ £190 = £i^xl90 

= £^ 

= £120. 6g. 8d. 

Note. — Such examples as Example 2 can also be worked by Practice. 

EXERCISE 98. 

(1) If a bankrupt's liabilities amount to £1875, and his assets to 
£910. 3s. IJd., how much in the £ can he pay? 

(2) A bankrupt, whose effects are worth £1181. 12». Od., owes 
£4726. 10s.; how much in the £ can he pay? 

(3) A bankrupt fails for £12500, and his estate realises only 
£3906. 5s. ; what dividend does he pay, and what will a creditor receive 
whose claim is for £798. 10s.? 

(4) A bankrupt pays 13s. 4d. in the £; how much will a creditor 
receive to whom he owes £3276. 16s.? 

(5) A bankrupt paid 4s. 4^d. in the £; what was the loss on a claim 
of £865. 4s.? 

(6) A bankrupt pays a dividend of lis. 5d, in the £; what do his 
creditors lose on debts amounting to £4360? 

(7) A bankrupt, whose liabilities are £2480, has assets consisting of 
goods worth £1077. 5s., and book-debts which amount to £930, but are 
valued at only 17s. Qd, in the £ ; what dividend in the £ will he be able 

to pay? 

(8) A bankrupt owes £5174. 15s., including £1552. 8s. Qd. for rent, 
taxes and wages, which have to be paid in full. His assets bein§ 
£4269. 3s. 4^<i., what dividend will his other creditors receive? 

(9) A bankrupt, whose assets are worth £227, owes his creditors 
£185, £301, and £422 respectively; how much will each receive? 

(10) A bankrupt, whose estate is worth £201, owes his creditors 
£1J)3, £212, and £325 respectively ; what will each receive? 
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BATES Am> TAXES. 
206. Rates aod taioa are reulfooed at so mucli in the pound. 
If, for example, the ii 



.. A ■>' ■ 



paid on eEidi £1 of 
Govtirnment. 

The value of a, person's property, B9 eatimated by the aathoritieB, ii 
called the aBsessinelit, or rateabla T&lus, of tlie property. 

Ej:ample 1. A corporation needt £116. 13s. id. for public piirpoiee 
It leiiig £6000, find Iioie tiiach in the £ the rate will be. 
mt of £5000 tha rateB^£416. ISa. id.; 
£4ie. 13*. id. 



llie 



.. £1 



6000 



= i!SS 



=4s. 



flOOO ■ 
- It. 8d. 
2. Mnd the tmc, at XOd. in the £, on property aaaeaaed a 
Tlie tax on assesBiDeiit of £1 =£^; 



EXERCISE 99. 



then 



she? 



(3) If B man has ta pay £18. 15^. as incame-tax on an iucoma at 
£1500, how much in tho £ is the tax? 

(4) Find the amount of the local rates at 13d. in the £ on proparty 
oasassed at £16241. Es. 

(5) What is the amount of rates to be paid on an assessment of 
£74. 10s. at -it. id. in the £7 

(6) How moch will a poor-rate of 2s. 8d. in the £ produce in a parish ] 
where the rateable value of the whole property is £4736. Bi.l 

(7) A man pays a diatrict-rate of la. Od. in the £ on his rental, a 
water-rala of Is, in the £, and a poor-rate of 1«. lOJd. in the £ ; if the 
rant and taxes aroount to £85. 6i. Sd., what is the reul 7 

C(8) After paying iiicome-tai at the rate of id. in Uio £. a man hog 1 
£491. 13!, 4.1. remaining; what was his groHB inooino?, « J 

, (9) '-t'he taxes paid hy a certain householder amount to £11. 15f. l^d.' 
at 3<. 7^'!. in the'f ; what ia the rent of his honse ? 

(10) K a tai on £76 ia £i. 10(. Il^d., how maoh should it ha at*. «Aal 
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PERCENTAGES. 

207. In many cases we express the fraction which one quantity 
is of another by a symbol which has 100 for its denominator. 

The first quantity is thus estimated in hundredths^ or as a 
percentage, of the other. 

For example, ^8.=^ ot £1=^ oi £1\ 

i.e., 38. is 15 hundredths, or 15 percent., of £1. 

Also 6 pence=:^ °^ ^^~ 1^ ^^ ^^ ' 

i.e., 6 pence=2j2?gr cent, of £1. 

208. The numerator, which expresses the nimiber of hundredths, 
is called the rate per cent. For example, in the cases just con- 
sidered the rates per cent, are 15 and 2i. 

The words per cent, are expressed briefly by the symbol 7o> 
or bv the letters p. c. Thus 3 J per cent, may be written 3 J **/„, 
or 3| p. c. 

EXERCISE 100. 
What fractions are denoted by the following rates per cent.? 
(1) 3. (2) 5. (3) 40. (4) 75. (5) 2J. 

(6) 12i-. (7) 33^. (8) i. (9) i. (10) h 

EXERCISE 101. 
What rates per cent, do the following fractions denote? 

(1) i. (2) h (3) A. (4) A. (5) A. 

(6) 3^. (7) irV (8) t. (9) A. aO) i. 

209. Case I. To find the value of a percentage of a given 
quantity. 

To do this we find the corresponding vulgar or decimal fraction of it. 
Example. Find the value of 12J per cent, of £1. 

12J per cent, of £1 = ^ of £1=A^ of £1 

=iof £1 
= 28. 6d. 

EXERCISE 102. 

Find the value of the following percentages: — 

(1) 6 per cent, of £20, £70, £150. (2) 3 per cent, of £50, £160, £200. 
13) H per cent, of £10, £40, £60. (4) 8 per cent, of £50, £100, £76. 
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(S) 10pQicent.of£20,£60,£lT9. (ei SO per cent, of £10, £50, £1S0. 

(7) laj par cent, of £460, £7S0. (8) 3 pet cent, of £123. 6s. 8^. 

(9) 3 per cent, of 7 lb, 13 oz. (10) 6per(jent.of3tonBl7cwt.211b. 

(11) Gi percent. ot2qrB. IJIb. (12) 45 p. o. of 12 ewt. 3 qrs. 30 lb. 

(13) H per oeat. of £1. 13s. id. (14) SJ per cent, of £20. Bi. 4J. 

(15) 7i per cent, of £52. 10«. (16) 17 per cent, of £7. 3s. M 

(17) E(. per cent, of £1780. (18) 2<. Gd. per cent, of £1520. 

(19) 4t. per cent, ot £1475. (20) Ts. 6^. pet cent, of £2880, 

(21) ISs. pec cent, of £1850. (32) I». 6d. per cent, of £1950. 

(23) Is. Sd. per cent, ot £3330. (24) 3s. Qd. per cent, of £3670. 



ExampU. TFIiat per cent, of £62. lOi. it £] 
.-. rate per cent. = 25 1 or 



/'I 



EXERCISE 103. 
What per cent. 
(1) of £29 IB £14? (2) of £35 iB £77 

(3) of 75 lb. IB 45 lb.? (4) of £7. 10s. ia £5? 

(5) of £6260 IB £313? (6) of £180 is £6. 15«.? 

(7) of £460 is £50. 128. lid.l (8) of £637. lOs. ia £19. 2». 61.? 
(9) of£40aiB£3. 10s. 3d.? (10) of £1040. 17». 6J. is £312, 6s. 3d.? 
(11) of £62. 10s. ia £9. 7s. Cd. ? (12) of £27. 10s. ia £3. 6s. ? 

(13) of £250 is £8. 15s. 7 (14) of £650 U £40. 12s. 6d. 7 

How mach per ceot. ia 
(15) M. in the Is.? (16) 3(i. m tlie ls.7 (17) 6d. in the £17 

OS) l<.inthe£l? (19) 2s. 6d. in the £17 (20) Si. 4d. in the £1 7 



We multiply the pecoentageby the inverse of the vulgar fraction -whioh 
the rate per cent, denotes. 

Note. — Notice the distination between percentage and rate per cent. 
Tt, for Biajnple, £20 be the given quantity and 10 the rate per cent., t^ 
pereentage is £2. 
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Example, Find the amount of which £18 is 24 per cent. 

£18 = x^7,V ^ ^^6 required amount; 
/. the required amount =£^jO,<^ x 18 =£^ =£75. 

EXERCISE 104. 



Of what amount is 
(1) £96, 6 percent.? 

(3) £114, 4| per cent.? 

(5) £117. 15«., 3J per cent.? 
(7) £2. 108. 3d., I per cent.? 
(9) £3. 13«. 9d., ^ per cent. ? 



(2) £960, 334 percent.? 

(4) £7. 16«., f per cent.? 

(6) £103. 2s. 6d.y I per cent.? 
(8) £45. 7s. Bid., ^ per cent.? 
(10) £1. 13s. 4Jd., ^\ per cent.? 



MISCELLANEOUS EXAMPLES. 
Percentages. 

EXERCISE 105. 

(1) A man died and bequeathed £4275 to his wife aud two children. 
His wife received 33^ per cent, of the whole ; what amount did each child 
get? 

(2) A house is bought for £2425. Twenty per cent, of the money is 
paid at once; how much remained? 

(3) How many persons are engaged in agriculture, if they constitute 
24 per cent, of a population of 30725? 

(4) A cask contained 42 gallons, of which 14 gallons escaped ; what 
per cent, was this loss? 

(5) A car proprietor had 160 horses in 1897, and 172 in 1898; what 
was the increase per cent.? 

(6) The population of a town was 5600 in 1881, and 4802 in 1891; 
what per cent, was the decrease? 

(7) A man spends 65 per cent, of his income, and saves £434; what 
is toe amount of his income? 

(8) If 8J per cent, of the workpeople in a factory is 792, find the 
number employed. 

(9) li a grocer mixes 12 cwt. 3 lb. of chicory with 3 tons 8 cwt. 17 lb. 
of coffee; what percentage of the whole is chicory? 

(10) It requires £264. 7s. Qd, to pay one week's wages at a factory; 
if the wages increase 5 per cent., what amount will then be required? 

(11) A box containing 500 oranges is broken and 32 per cent, of its 
contents stolen ; how many oranges are left in the box? 

(12) Of the oranges in a case 7} per cent, are unsound and 370 are 
good ; how many oranges does the case contain ? 

(13) In a town formerly of 252000 inhabitants, 231000 are now 
living; what is the decrease per cent.? 
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popolation ot a town in 1887 was 15780, and in 1S97 it was 
waa the Increase per oent. ? 

(15) If 2j per cent, of 4250 tons ot coal be lost in cartiog, what 
quantity is left? 

(16) ^ ''aek containing originally 630 gallons was found after a time 
to coQtam only 523 gallons ; what percsntage had beea diirwnoH? 

n?) If I pay 2^ per cent, of a bill of £8S. 12>. &d., how muob do I 

(18) A poaltercr bougbt 350 birds, of which IID were dncks and tha 
rest geese; what percentage of the whole cumber were geeac? 

(19) A man'a income ia £980. lOs., of wbioh £20. S». GJd. Ib paid as 
income tax ; what percentage of his income ia thia 7 



f COMMISSION, BEOKEBAQE, PREMIUM, 

AND DISCOUNT FOR CASH. 

212. When a person employs an agent to bay or sell property 
of any kind he pays the agent for his trouble by giving him ayar- 
CCTttoue on the value of the property bought or aold. 

Tcie money thus paid to the agent is called his commission. 

The agent is sometimes called & broker, and bis commiseion is 
sometimes called brokerage. 

In the oaso of an imiirance company, which, in return for certain 
payments, undertakes to make good a loss from fire or shipwreck, or 
to pay ft certain sum of money after a man's death to nie repre- 
sentativeB, the porwn who insures hia property or his life pays 
annually to the company a certain percentage of the sum insured. 
The percentage is in this case called a pTemium. The agreement 
is called a. poUcy, 

A percentage allowed for ready-money payment for goods bought 
ia called discount for cash. 

Commission, Broker^e, Premium and Discount for Cash are 
therefore names given to a percentage in particular caaan. 

Example 1. ^ii ettate ngeiit lni>/t a home /or £3250, and raceivti a 
comntMfiun of Bt. ■per cent.; wluitdoei he getl 

52S0 



I 



:i.„Eim=ii-r^.em 



Tot"" 



=£13. &. Hd. 



^ 



130 COMMISSION, BROKERAGE, PREMIUM, ETC. 

Example 2. A gentleman pays an annual premium of £2. lis. per 
cent, on a life insurance policy for £12550; what does his annual p(xymetU 
amount to f 

Annual payment =£j^x 12650 =£,2^x1265 

=£?^^|^= 6777 shillings 
=£338. 17g. 

EXERCISE 106. 

(1) A broker purohases £20000 worth of goods; what is his com- 
mission at J per cent.? 

(2) An agent collects debts to the amount of £481. lOs.; what is his 
commission at 2^ per cent.? 

(3) A broker buys £11000 worth of goods; what is his commission 
at I per cent.? 

(4) What is the cost of insuring a cargo valued at £6760, the 
premium being 3 per cent.? 

(5) Find the commission on the sale of 736 barrelB of flour for £1. 58. 
per barrel, the rate of commission being 2^ per cent. 

(6) An agent received 5 per cent, for buying cotton ; his commission 
amounted to £432. lOs. ; what was the value of the cotton bought? 

(7) A ship is worth £34000, and is insured for } of its value; what 
does the premium amount to at 3 per cent.? 

(8) A house is insured for | of its value at 1^ per cent., and the 
premium is £18; what is the value of the house? 

(9) A tradesman allows a discount of 16 per cent, for cash; find 
the cash prices of articles marked respectively (i) £2. 168., (ii) £6. 17<. 6d., 
(iU) £10. 12s. ed. 

(10) Instead of allowing 4 per cent, discount for cash, a tradesman 
gives ^d. in the shilling. Find the amount of his error on a bill of 
£30. 12s. 6d. 

PROFIT AND LOSS. 

213. When a thing is sold for more than it cost, it is said to 
be sold at a profit: when it is sold for less, it is said to be sold at 

a loss. 

Proj&t or loss is often expressed as a percentage of the money 
originally e^)ended. 

For example, a man who buys goods for £100» and sells them for 
£110, makes a, profit of £10 on an outlay of £100, i.e., a profit of 10 per 
cent. 

And if he buys them for £100 and sells them for £90, he loses £10 on 
aa outlay of £100, Lq., he loses 10 pex cent. 
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It niiist be noticed carefally tliat the percentage is reckoned 
a the outlay, and not on the amount for which the goods are 
sold. 

214. Case 1. Given the cost price and the selljog pri 
to find the gain or loss per cent. 

Example 1, A grocer biit(s eofee at lOd.pcr lb., and bcUb it al 1», 
per lb.; what U the gaiitper tenlJ 

b Gain on lOd.^ed.; 

.: gauionld. = j^d.; 
.-. gain par oent.=A of 100 



Example 2. A grocer selli tea at U. Gd. per lb. which ci 
A./ whit t> thd lots per cent.} 

" IjOBBOu21d. = 6lt: 

».'. loss on Id. —^.; 
.: loBB per oent. =s^ of 100 
EXERCISE 107. 
'What ia the gain or loss per cent, in the following transactions? 
(1) If a bcoocli which cost £3 is sold foi £3. I5tr. 
{2} If a dealer bouyht a gcoBs of tojB for lOi., and sold them 
penny eaoh. 

(3) If coal is bonght at 9<1. per cwt., and sold at 22b. 6d. per toi 

(4) If a newBpaper-boy buja papers at 9rf. per dozen (13 to 
dozen), and aells them at a penny each. 

(5) If Bitgar, costini! £1. Si. per owt., is sold at SJif. per lb. 

(6) If sn^ar, bonght at £18. 13". id. par ton, is sold at IJii. pur 
If I buy 6 poniea for £170 and 4 coiva for £38, and ucU the ponies 
ach ajud each cow for £.8. 

I] If tea is bought at Is. Bid. per lb., and sold at 1>. 9^. per )b. 
(9) K cigars are bought at £2. Is. Bd. per 100, and sold at &2. each. 
,iO) I^ ^3 yards of silk are bought for 10 gniueas, and sold &t Iho rate 
of £3, 7a. Sd. for 8 yards. 

(11) If 2 cwt. of chicory, bought at £l. 9«. 2d. per cwt., ia mixed with 
5 cwt. of coffee, bought at £8. 49. fkl. per cwt., and the mixture is sold at 
1>. id. per lb. 

(12) If 16 lb. of tea bought at 2i. Bd. per lb., 28 lb. at 2t. &d. per lb., 
and II lb. B.t it. id. per lb. are mixed togetbet, and tha mixture ia sold 
iU:l<.9>I. purlb. 



lb. 






i^d 
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215. Oabb II. Given the cost price and the gain or loss per 
cent. ; to find the seUing price. 

Example 1. If a house was hotightfor £9600, and is sold at a profit of 
12^ percent,, what does the profit amount to, and for how much is the house 
sold 9 

Profit=^of £9600 

= J of £9600 
=£1200; 
.-. selling price of house = £9600 + £1200 

=£10800. 

Example 2. If a house was bought for £1350, attd is sold at a loss 
of 20 per cent, f what does the loss amount to, and for how much is the house 
soldf 

Lo8S=-^ of £1360 * 

= £270; 

.-. seUing price of house =£1360 -£270 

= £1080. 

EXERCISE 108. 

(1) A house is bought for £4260, and is sold at a profit of 12 per 
cent.; how much was gained, and for how much was the house sold? 

(2) Cloth is bought at Is, 6<2. a yard; at what price per yard mast it 
be sold to gain 26 per cent.? 

(3) A tradesman, selling off, reduces his prices to 10 per cent, below 
cost price ; what did he get for goods for which he gave £66? 

(4) A man bought a horse for £45, and sold it again at a loss of 
7 per cent.; for how much was the horse sold? 

(5) A merchant buys a fifty-gallon cask of wine for £62. 10«., and 
sells it at a profit of 4 per cent.; at what price per gallon does he seU the 
wine? 

(6) A grocer buys 10 cwt. 3 qrs. 21 lb. of sugar for £30, and pays 
12«. 6d. for expenses; at what rate must he sell it per lb. to gain 25 per 

cent.? 

(7) A.£armer rents 305^ acres of land at £4. lis. 6(1. per acre, but the 
landlord allows an abatement of 20 per cent. ; what does the tenant pay? 

(8) A plumber bought 4 tons 16 cwt. of lead for £1. 0«. 2^(7. per cwt., 
and sold the whole so as to clear 12^ per cent.; what did he receive from 

the sale? 

(9) A grocer ipixes two kinds of sugar at 4d, and 6^. per lb., taking 
3 lb. of the first to^ lb. of the second ; at what price per lb. must he sell 
the mixture to make a jnrofit of 20 per cent, on ms ouUay ? ^ 

\ 
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(10) A. spirit moTcliant mixes 80 gallons of whisky at 1S>. dd. per 
gallon witH 96 gallonB at 17a. Id,, and sells the miiture so m to make a 
pro&tof 10 per cent, on Mb outlay ; at what price per gallon does he sell it? 

(11) A grocer bujs cofiee at £%. 10s. per cwt., and ohioory at 
£2. 10s. per owt. ; he mixee them in the proportion of 5 parts chieory 
to 7 coffee ; at what prloa per lb, muBt he sell Ihe mixture to gain 
16J per cent, on hia outlay ? 

(12) A grocer bnye one kind of ten at 8 guineas per cwt., and another 
hind at £14 pi^r ewt. ; he mixes th^m in the proportion of 5 lb. of the 
former kind to 3 lb. of tlie latter j at what price per lb. most he sell ths 
miiture to gain 20 per cent, on his ontlay? 



216. Cabe III. Given the selling prioo and the gain oi 
per cent. ; to find the cost price. 

Example 1. Oooda are sold for £11500, at a profit of 18 pn ct 
tht cott price ; tchat did, thty cost} 

£11500 = coHt price + t'A of coat price 

k—\}t^ of ooBt price 
=f; ol cost pii«e; 
.-. co«tprice = SSof£11500 
= £10000. 






., nt <t tois of 20 tin 



i 



= j of cost price; 
'. cost priae = f of £19. i». 
= £24. 

EXERCISE 109. 
price of goods sold tor £27, 19*., at a gain of 74 



(1) Find the 
per cent, 

(2) A honse Ib sold for £2030, at a proGt of 12 per cent. ; what did 
it cost 7 

(3) A horse was sold for £28, at a gain of 16j per cent. ; what did it 
cost? 

(4) A horse is sold fur £103, at a Iobs of 15 per cent. ; what did it 
coat? 

(5) Gooda ware sold for £216, at a loss of 10 per cent. ; what did 
theycoBt! 

(Q) What ia the cost of lead pec cwt., if the sale of 48 cwt. for 
£4E. lis. 3ri. gives a profit of £12. 10;<. percent.? 

(7) A grooer by aelliog BUgar at SJif. per lb. lofles 2 per Cent, on his 
ontlay ; what did the sugar cost him per cwt. 7 



II lie 1 
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(8) A merchant sells cigars at Is. each, and makes a profit of 42f per 
cent, on his outlay ; what is the cost price of 100 cigars ? 

(9) By selling ten honses for £3059. 10s., a man gained 5} per cent.; 
what did each house cost him originally? 

(10) Find the cost of goods per ton, if the sale of 16 tons for 
£21. 88. 9d, yields a profit at the rate of 5 per cent. 

(11) Merchandise is sold at the rate of lO^. 8^(2. per cwt., and a profit 
is made at the rate of 20 per cent. ; find the cost price of 3 tons. 

(12) I sell 512 yards of silk for £89. 168. 8d., and thereby realise a 
profit of 9f per cent.; at what price per yard did I buy the silk? 

217. Case IV. Given two selling prices, to compaxe the gain 
or loss per cent. 

Example. By disposing of goods for £9. lOs., a man loses 5 per cent, 
WJiat would be his loss or gain per cent.t if he had sold them for 
£11. 17s. 6d. ? 

£9. lQs,=i^ji X cost price ; 

.*. cost price = £^ x 9 J 

=£10; 

/. at £11. 17«. 6d., the gain on £10=£li ; 

/. the gain on £100=£18| ; 

gain per cent = 18}. 

EXERCISE 110. 

(1) By selling a house for £4162. lOs. a man lost 7} per cent. ; how 
much per cent, would he have lost or gained if he had sold it for 4500 
guineas ? 

(2) If by selling goods for £136 I lose 16 per cent., how much per 
cent would I have lost or gained if I had sold them for 160 guineas ? 

(3) Goods were sold for £225. lOs. at a gain of 12} per cent.; 
what would have been gained or lost per cent, by selling them for 
£187. lOs. ? 

(4) A person selling an article for £2. 128. 6e{. gains 5 per cent.; 
what would he have gained or lost per cent, by selling it for. £2. 78. 6el.? 

(5) If 3 per cent, be gained by selling cloth at 128. IG^d. per yard, 
what would have been the gain per cent, if it had been sold for 138. 6d. 
per yard? 

(6) By selling goods for £116. 178. I lose 5 per cent. ; what would I 
have gained per cent, by selling them for £127. 128. 3d. ? 

(7) A grocer sells cheese at £3. 68. Sd. per cwt., and gains 10 per 
cent. ; how much would he gain per cent, by selling it at l\d, per lb. ? 

(8) By selling 6 lb. of tea for 158. 9d. a grocer gains 5 per cent. ; 
how much will he gain per cent, by selling 50 lb. of the same tea for 
£6, 9s. 2d.? 
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(9) If ^i p^<^ cent, be guined by Belling bntter at £5. 3.^. Hd. per cwt., 
wbiit would be the gam or loss per cent., if it were Bold at £7 pez owl. ? 

(10) A draper, by Belting cloth at 7s. per yard, gnina 5 per cent. ; 
wbctt would be his mte of profit of Iobx per cent, if he were to sell the 
s&ine cloth at 5i. 7^d, per yard7 

' losa jter c'ent. varies, tO 

ExampU. By neliiiig bay nl £a a tnn. there U a lot' of 10 per cent.; 
leliat jiriee mint it be sold to gain 15 jwr cent.? 

£3 = ,VjX coat price; 
.-. ooBt price = £^xS 

=£S. 6s. 8<i. ; 
Ifi per cent., tlie sain on £3. «-. Sd.^-^ of £3. G-. Sd. 

= £1 
= 10*.; 
■, price at which hay miiHt be »old=£3. 6i. eit. + lto.=£3. 16». 8d. 



EXERCISE 111. 



percent.? 

(2) A Hilver cap was Hold for 12 guineas, at a Iohh of 5fj per cent. ; 
for what ahoald it have beeu Bold to gain 26 per cent. ? 

(3) Goods were sold for £30 at a loaa of 10 per cent. Thej ooght to 
bave been sold to gain 30 per cent. ; how ranch were they aold under 
their proper prise? 

(4) If hv selling sugar at S^d. per lb. one losei IG per cent. : at what 
price per cwt, lihuiild one sell it to gain 8 per oeut. ? 

(5) If by flelling wine at 15s. per gallon I lose G per oent., at what 
prioe must 1 bgU it to gain 17} per cent. ? 

(6) By Belling an article for £9. 12i. Gd. a trsdesraan loEtea 3J per 
cent. ; at what price should he sell it to gain 2J per cent. 7 

(7) If 1 1 per cent, be loBt by salting 230 yards of cloth for £S5 . 5s. lOd., 
at what price must the oloth bo Bold par yard to gain 17 per cent. 7 

(8) If ^i per cent, would be gained by selling 121 yards of eOk for 
£3G. 111. lOfif., at how much per yard must it bo sold to gain 12 per cent. 7 

(9) A grooer sella cheese at £3. 13a. id. per cwt., and thereby gains 
10 per saut. ; at what price per lb. must he sell It BO aa to gain 12 pur 
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EXERCISE 112. 9V 

(1) A dealer buys 36 alieep (or £45, and hsIIb 10 of them ot ft loaSW ^ 
' le per oeiit. ; at what price must be Bell eauh of tlie remaiader to gaia ID ' 
pel omt. OD bis outla;? 
V (2) By Belling goods, at £12 per ton, 6 per cent, ia gained on the 

^ outlay ; what would be lost per oeot. bj aelling at the rate of T lb. for Bd. ? 

(3) I was doubting whether to sell el liorae at a. prio« which would 
"%,liave ensured my losing Bi per cent., when I got oiiotber bid of 319 

guineas, and thereby cleared 9 per aent. ; what was the Grat bid made? 

(4) A refiner hoys Bogar at the rata of £25 per ton; the cost of 
refining is £l. li. Gd, per cwt. He sella the refined sugai at the rate of 
5id. per lb. ; how inuuh per cent, does he gain ? 

\ (5) A farmer buys 70 sheep for £2. 5a. eaoh, and sella 10 of the worst 
at once for £1. Vis. Ctd. eaoh; at what price miiat be aell eoch of the 
remainder so aa to clear 20 per cent, on the purchase? 

(6) A hutoher oontractH to supply a regiment 'with 100 cwt. of beef at 
mil. per lb. ; what will be hia gain per cent., if he can procure the meat 
for £2 per cwt. 7 

(7) A dairymsn bought G3 gallons of inili at 2s. per gallon, but 15 
gallona were lost by leakage ; at what price per gallon must he sell the 
romainder, so as to gain 25 per cent, on the whole prime cost? 

(8) By selling iS yards at Jn. Bd. per yard, a draper gains 4i.; 
what was the coat price per yard, and what was his gain per cent. ? 

(g) A confectioner gained (30 per cent, by selling angor^iandj at l^d. i 
per on.; at what rate pjer cent, would be have gained or lost by selling 
it at 8d. per lb. ? 

(10) A timber-merchant flold a quantity of mahogany logs for £1000, 
losing 33J per aefit. ; for what sum ought ho to have aold the whole in 
order to gain i of tlie price they coat hirn ? 

simple: interest. 

219. Money paid for the use uf money lent is called Interest. i 
It ia UBual to reckon the charge at so much, per £100 for a year, ; 

i.e., at a certam Kate per cent, per anmim. ' 

. Thus, if the rate be 5 per ceat. per annum, it follows that the interest 

k on £100 foe 1 year ia £5; for two years, £10; for ^ year, £2. lOs., and 

220. The aum of money upon which interest is reckoned is called j 
the Principal. Wlien wo add the interest to the principal wo get 
the Amonnt, i.a, the aum to which the principal will amount at | 
the end of a given time, I 



SIMPLE INTEREST, 



I it is agreed between the lencter and tlio borrower tliat 
the interest shall 1^ paid over poriodically, as soon as it becomes 
due, the mouey ia said to be lent at Simple Intereat, 



1 bo worked out by the 



221. Queationa involving interest c 
Unitary Metliod. 

222. Case I. Given the Prinuipal, the Time, and the Rate per 
Cent. ; to find the Simple Intere&t. 

Example. Find the eimpU inlerenl on £3265. 12«. Gd./or 5^ yean 
iper ceiil.fier annum. 

Interest on £100 for SJ years = £5i x 4 ; 

„ £33651 for 5^ rBarB = £3265S " liir J' 64 

»-£"l^x^xV 
= £iW* 
= i of £2873. IS). 
-£718. 8«. 9d. 



4 



Hence it will be Been that to find tlie liraple if 
prmeipal by the rate per eniC., and thtn by the nil 
divide the product by 100. These operationa mi 
oonveniently iu either of the following ways ;■ — 



tereit we multiply the 
ilier of yean, and we 
y be performed very 



I lntereHt=£7ie. 8». 9J. 



EXERCISE 113. 
Fiud the aimple intereat on 
(1) £650 for 1 year at 6 per cent. (2) £735 far 1 year at 2i per cent. 
(8) £215 fori year at 8i per cent. (4) £1329 for 1 year at 3j per cent. 
(5) £3265 fori year at 2| per cent. (6) £3055 toe 1 year at 6J percent. 
(7) £245 for 2 yeara at 8 par cant. (8) £356 far 3 yoars at 2^ percent. 
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(9) £525 for 5 years at 8} per cent. 

(10) £960 for 12 years at 2i per cent. 

(11) £325. 108. for 2i years at 4 per cent. 

(12) £774. 11«. 3d. for 4 years at 5 per cent. 
(13f) £886. 10«. 9d. for 4^ years at 5J per cent. 

(14) £1545 for 5^ years at 4 per cent. 

(15) £2763 for 4J years at 6 per cent. 

(16) £1465 for 7^ years at 3^ per cent. 

(17) £2367. 10«. for 3 years at 3i per cent. 

(18) £1715. Is, &d. for 5 years at 3 per cent. 

(19) £670. 158. for 8 months at 5 per cent. 

(20) £3460 for 8 months at 3^ per cent. 

(21) £850 for 3 years 3 months at 4} per cent. 

(22) £8240 for 14 months at 3 per cent. 

(23) £8245 for 4 months at 3 per cent. 

(24) £41. 138. 4d, for 8 months at 4^ per cent. 

223. When simple interest is to be calculated from one day in 
the year to another, the first of the days mentioned is not reckoned. 

Example. Find the simple interest on £543. 178. 6d. from June 23rd 
to August 5th at 3^ per cent, per annum. 

The numher of days for which interest is reckoned 

= 7 in June + 31 in Jaly+5 in Aagast=43; 

.-. the interest =£543. 178. 6d, x~x ^x^ 

lUU ooo 

^4351 7 43^ 

8 ^200^365 

1 309651 

" 684000 

= £2. 48. lOd. to the nearest penny. 

Note. — In banks time is saved by the use of books containing interest 
tables. 

EXERCISE 114. 
Find the simple interest on 

(1) £533. 68. 8d. for 73 days at 3 per cent. 

(2) £2160. 128. 6d. for 1 year 73 days at 5 per cent 

(3) £130 from March 5th to October lOth at 3^ per cent 

(4) £243. 68. 8d. from May 15th to November 7th at 3} per oent 

(5) £380. 48. 2d. from January 1st, 1896, to April 30th at 4^ per emt 



\ 
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(6) £325 from Janaaty lOtb, 1898, to Jane Slh at 3J par cent. 

(7) £760. 8«. id. from Janaitrr itrd, 1S96, to Ma; Snd at 5 per cent. 

(8) £(>B4. T>. Sil. from March 1st to December lat at 5i per cent. 

(9) £647. 10s. from Februaiy Bth, 1898, to March 5th at G^ per cant. 
(10) £1308. 15s, from December 30th. 1898, to Februafj 13th, 1899, 

at a per cent. 

224. Case II. Given tlie Intereat for the Anioiiiit), tiio Time, 
and the Rate i)er Cent. ; to find the Friiicipal. 

Example 1. What sum vjill amount to £300. Id*. In 4 y4aTt at S per 

Amount of £100 in 4 yeara at 6 per cent. = £120, 
.-. principal which in 4 jtb. will aruonnt to £120 =£100, 

.■ £1 =£}4J = £J, 

.-. £300! = jx£300. Ifls. 

= iy£1604 
= £2m. 13s. 4d. 

Example a. Wlutt sum vnil pi-oilwe £113. 8s. intereat in <! yean at 

^^H PriDoipal which producoa £4J in 1 jir. r^£100, 

I " 

I EXERCISE 115. 

What prindpal will amount to 

(1) £411. Ss. in B years at S^ per cent.? 

(2) £814. 10s. in Ei yearn at 3i per ceut.? 

(3) £188. 2*. Qd. ia I4 years nt 5 per cent.7 

(4) £424. 2». Sd. in ^ yeara at 41 par cent.? 
What principal will produce as intorest 

(5) £551. 18s. G^d. in 3} yeani at 3J per oent.7 

(6) £344. 168. 9Jii. in 2^ years at 4^ per cent.? 

(7) £908. lis. ejrf. in 4iyettrB at 3i percent.? 

(8) £539. IBs. Bid. in Sj years at 4J per cent.? 

(9) £124. 6s. 3d. in 3 years 3 moothx at 4} pM ceni 
(10) £1^. 12<. Sd. in 1 year 73 da.yH at 5 per cent.7 



. £1131 i[ 



£«^xjx|xl00 

£7x80 
£56a 
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225. Case III. Given the Principal, Rate per Cent, and Interest 
(or Amount) ; to find the Time. 

If we find the interest on the Principal for 1 year, and determine 
how many times this interest is contained in the given interest, the 
quotient will be the number of years required. 

Example. In what time will £2833. 6«. 8d, amount to £3215. 16«. Sd. 

at 3 per cent, f 

Amount of £2833. 6«. 8^. in reqd. time =£3215. 16«. Sd. ; 

/. interest on = £382. 10*. Qd. ; 

but interest on £2833. 6<. Sd. for 1 yr at 3%= £85 ; 

. ,.. 882J 

.'. required time=: -^ years 

:=m yearn 
=4^ years. 

EXERCISE 116. 
In what time will 

(1) £2175 amount to £2338. 28. 6d. at 2^ per cent.? 

(2) £3745 amount to £3932. 58. at 2^ per cent.? 

(3) £1260 amount to £1496. 5s. at 3| per cent.? 

(4) £1650 amount to £1891. 6«. Sd. at 4^ per cent? 

(5) £4500 amount to £5141. 5^. at 3 per cent? 

(6) £4550 amount to £6597. 10«. at 6 per cent? 

(7) £4550 amount to £5573. 15^. at 3 per cent? 

(8) £1300 amount to £1493. Is. Sd. at 3^ per cent? 

(9) £1440 amount to £1831. 10«. at 7J per cent? 
(10) £4420 amount to £6121. 14s. at 5} per cent? 

226. Case IV. Given the Principal, Time, and Interest (or 
Amoimt) ; to find the Bate per Cent. 

If we find the interest on the Principal at the Rate of 1 per cent 
for the given time, and determine how many times this is contained 
in the given interest, the quotient will be the rate per cent, required. 

Example. At what rate per cent, will £1260 amount to £1496. 5«. in 

3 years 9 months f 

Interest on £1260 for 3| years at reqd. rate =£1496. Bs. - £1260 

= £236. 68., 

and interest on £1260 for 3£ years at 1 per oent.a £47. 5s.; 

. , ^ ^ £236. 5«. 

.*. requured rate per cent.= ^,„ ., 

^ £47. 5«. 

=5. 
EXERCISE 117. 
At what rate per cent, will 

(1) £325 amount to £379. 3«. 4d. in 6 years? 

(2) $250 amount to £302. lOs, in 2 years? 

I 

\ 
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(3) £1050 amount to £1784. Is. bd. in aj years? 

(4) £1260 amount to £1»62. lOs. in 6 jrearsr 

(5) £3825 miiount to £4B72. 10«. in 3 jearaT 

(6) £3745 amount to £3932. 6b. in 2 years? 

(7) £1316 Bmoimt to £1545. 2s. 6d. in 3} yesra7 

(8) £1036 amoanl to £1071. i>. 6d. in 10^ montha! 

(9) £2416 amotmt to £3050. 4«. in 5 years? 

(10) £1250 amount to £1440. 17<. (W. in 44 yeaia ? 

COMPOUND INTEBEST. 

227. We have seen that if money be lent at Simple Interest 
the intereet ia paid over periodically. 

It may sometimea be agreed that the interest shall not be paid 
over, but shall he retained By the borrower, mid shall be considered 
as an additional loan upon which he must eubse^ueiitlj pay ad- 
ditional intereat. 

The loan thus beuumes increased at regular periods, and with it 
is increased the sum upon which iuterest must be paid. 

For eiampla, Buppose £100 be lent in this way, the rate of interest 
b»ng 8J per cent, and the interest "being payable yearly. At the end 
of one year the intereet is £2. 10s. This la retained by the borTOwer, 
and (be loan becomes £102. 10s. For the second year the interest is 
£2. 111. 3(i. This again is retained, and the loan becumes £105. li. Sd. 

Money lent upon these conditions is said to be lent at Compound 
Interest. 

228. Given the Priuciiial, Time and Rate j^ier Ceut. ; to find 
the Amount, and hence ttie Increase. 

Wlieii the rate is Q per cent, per annum, the Interest on any 
Principal for one year ia ^ jp, i.e. u^, of the PrincijiaL The quotient 
can in this case be obtained at sight, and the whole calculation may 
be arranged as ia the following esample. 

Find Khat £634. St. id. jpUI amoimt to in 3 yean at 6 per 
ii-uiit compound inUrest. 
Principal =£634. 9s. id. 

Interest for 1st year(^)= £31. 14<. 5-S(H., 
'. amotmt in 1 year -£666. 3s. 9-60d. 

Interest tor 2ad year (Va)^ £33. 6s, 2-28rf., 
-. amount in 2 years =£6S9. 9(. ll-88ii. 

Interest for 3rd year (5*1)= £34. 19«. S-SM., 
-. amount in 3 years - £734. {H. 5-87ii., 

and Increase in 3 years — £100. 



NoT£.— We may proceed in this way whenever the rata per eeut. 
UmU to an. ettag diTi«o& If, for astaaple, tLa xbJa $w ww^'^iAi^i^^^'. 
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2^, etc., the corresponding fractions would be tVt h Tir* ^^-t ^^^ therefore 
the divisors would be 10, 8, 40, etc. In such cases as these the quotients 
can be written down as in the above example. 

EXERCISE 118. 
Find the amount and the increase, at compound interest, of 

(1) £1234 in 3 years at 5 per cent 

(2) £625. 108. in 2 years at 5 per cent. 

(3) £923. 178. Qd. in 3 years at 5 per cent. 

(4) £1724. 15«. in 4 years at 10 per cent. 

(5) £2794 in 3 years at 12J per cent. 

(6) £2618. 58. in 3 years at 12j^ per cent. 

(7) £8075 in 3 years at 2} per cent. 

(8) £4096 in 3 years at IJ per cent. 

(9) £842. 128. 6d. in 3 years at 8} per cent. 
(10) £374. 168. 7d. in 3 years at 8} per cent. 

229. When the rate of interest is not one of those which lead 
to an easy divisor, we adopt the following method. 

Example. Find the amount and the increase of £345. lOs, for 22 years 
at 4 per cent, compound interest. 

We first express the given sum as pounds and a decimal of a pound. 

£346. 108. =£345-5 

4 

13*820= interest for 1st year 
We divide by 100 ^^5-5 

by moving the decimal 359*32 = amount in 1 year 

point two places to the 4 

left. 14*3728 = interest for 2nd year 

359*32 



373-6928 = amount in 2 years 
3 =rate for } year 



11*210784 =interest for last f year 
373-6928 

384*903584 = amount in 2| years 
20 

18*071680 
12 

0*860160 

.•. Amount =£384. 188. 0*86<f., 
and Increase = £39. 88. 0*86d. 

Note. — If the interest is to be added half-yearly we may obtain the 
iresult by the preceding method if we double the number of years, halve 
ilje rate ofintereat, and then suppose \ih&^ \>\i<& m^Axe^t U sudded yearly. 



i 
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EXERCISE 119. 
Find the unomit and the mciease, at compomid interexl, of 

(1) £3600 In 2 years ai 3 per cent. 

(2) £3752 in 2 years at i pec cent. 

(3) £6845 in 3 years at 4 per cent. 

(4) £1500 in 3 years at G per ceot. 

(5) £3650 in 3 years at 6} per cent. 

(6) £3fi06 in 2i years at 4J pec cent. 

(7) £6500 in I!} years at 3 p&r oent. 
£1050 in 3| years at 4 per c«nt. 

In the next examples, add the interest half-yearly :— 
O) £1000 in 2 years at 8 per cent. 
(10) £10 in 2i years at 4i per cent, 
ill) £250 in 2 years at ij per cent. 
il2) £880 in 2i years at 3^ per cent. 

MISOELLANEOTJS EXAMPLES. 
Interest (Simple and Compound). 

EXERCISE 120. 

(1) How mnoh money invested in a bank at i per oent. per aunnm 
simple Interest wiU produce £30 a year? 

{2} A banker charged £18. 12s. for the loan of £744 tor 3 months; 
find the rate of interest per cent, per annum. 

(3) A man borrows £1250 at i per cent. ; he repays the loon when 
the ]>rincipal and interest amount to £1666. 13s. id. j tor how long did he 
keep the money? 

(4) ^he yearly rent of a house being £130, what should be the price 
of the house that the pnrchaaer may get Gj per cent, on his investment? 

(5) What is the rate of interest per cent, per annum, if £2. lOs. l^d. 
is paid for the use of £150 for 2 montbs 7 

(6) A man sails ft'om England on January 1st 1805, leaving a sum of 
money at hie banker's at 3J per cent, simple interest On Jnly 1st 1801) 
he returns and finds that £549. 16a. 3d. Is the amount standing to his 
credit. How much of this sum Is interest, and how much principal? 

(7) A youth puts £30 in tho bank on his ITtb birthday, and the 
money oocnmulates at 31 per cent, per annum compound interest ; find, 
to the neaTeit penny, the amouot standing to his credit on his 21st 
birthday. 

(8) A man puts £40 in a bonk at the end of each year ; how muah 
wiil he have at the end of 5 years, reakoning oompoond interest at 3 pel 
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(9) find the difference between the simple aad the compound 
on £2000 for S yeara at 6^ per cunt, pur aunniii. 

(10) find, to the nenreat peony, the difference between tbe aimpla 
aai tlie compound intereat on £1500 for 3 years at 4J per cent, per annum. 

TKXJE DISCOUNT. 

230, It ia ft ootamon cuatom for a merchant to pay for goods, 
not in money, but in what ore called Bills of Exchange, each of 
which contains a promiao that an amount stated shall bo paid after 
a cartain intflrval, which may be three days, or a weak, or three 
montha, or any other periixi whatever. 

231. If now a creditor A holds a bill of exchange and wants 
ready money before the time when £ will pay him, it will be Buf- 
ficiont if he can find a third person C wilhng to give ready money 
for the right to receive from B, when that time comes, the amount 
stated iu the biU. They will only have to determine Ao» mueh 
money C shall give A in exchange for this right. 

The theoretical ready-money value of a bill is called its Tma 
Present Worth, and will clearly be less than tlie amount of the 
bm itself. 

The difference between the true present worth and the amount of 
the bill ia called the True Diacoimt. 

232, In determining the present worth of a bill we mnst 
consider that C loses the use of his money until he TOceiveB the 
amount of the bill from £. The money which he receives &om J9 
at the stated time should therefore repay to him the money which 
he gave A, and also the money which this might have eamM. 

Hence we see that tho true present worth of a bill la that 
sum which, with interest on itself for the time until the hill 
is paid, would produce the amount stated in the bill. This 
would plat* A and C on exactly equa.1 terms. It foUoiva that 
True Discount -Interest on True Present Worth. 

Wlien a hill is exchanged for ready money it is said to be dis- 
counted. 

233. In questions involving discount there are /our quantities ; 
(1) the Amount of the BiU, (2i the Rate of Interest, (3) the Time 
which the Bill has to ran, (4) the Prraent Worth. 

These quantities correspond exactly to the four quantities in- 
volved in questions on simple interest. The Time and the Rate of 
Interest appear in both ; the J'reaenC Worth correaponds to tM 
^incipai ; and the AjnourU of tha Bill corresponds to t^s stum to 
nAich Iha PrifvApal iviU amount. 
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" Example. Find the present worth of £1350. 13». Id., due 
Smce, reckoning simple interest at 7 prr cent. 

This oorreapoDds to Case n. of Simple lutereet. 

Iiitereaton £100 tor 3 ino3. at 7 per cent. = £i x 7 = £li, 

I r -■- Amount of £100 in =£101|, 

L^L .-. P.W. of £lnij due in 3 moB =£100, 

^B .■• £13S6i =£^^>:1366i 

^^^B ^ £1333. fig. 8d. 

^^^ .■. the trna dlnootmt oq £1336. 13k. id. =£33. fo. M. 

The diaoonnt oould nUo be fonnd directly, since it ia ry^ of the bill. 

EXERCISE 121. 
Find, to the nearest penny, tba present worth wid the true diaaount 
of the foUowing hills : — 

(1) £177, 5s. 6rf., dua 1 yeaj hence, interest at 5 per cent. 

£5747, dne 9 months henoe, interest at 3^ per cent. 

R|3) £S35. lis., due I! months henoe, interest at 8 per cent. 

£4120. Ss. Id., duo 9 months henoe, interest at i per cant, 
£1842. ISi., due 3 moutbs hence, interest at 5 per cent. 
" (6) £377. 128. 6d., due in 18 months, interest at 1 per cent 

(7) £550. 13s. 4if., due in 15 months, interest at 4 per cent. 

(8) £249. Is., due 15 months henoe, interest at 21 per cent. 

(9) £152. 12i. Bd.. due 4 months hence, interest at 4 per cent 
(10) £370. IDs. Bd., due 219 days henoe, interest at 3t pee cen 

BAlfKEE'8 DISCOUNT. 

234. We liavo shown how to daterniiiiQ the discount on hills 
of eJ:ohange bo that buyer and seller may htund on oouul terms, 
but that principle is theoretical only, and is not adopted by huainess 
men. A merchant holding a bill ot exchange may take it to a 
banker, or to a bill discounter, who will pay him the amount of the 
bill leea a charge at a certain rate per cent, per annum, which is 
the fee for discounting the bill before it is legally due. 



tr%te present worth of the bill. 

The banker or bill-broker hua tberefore the adTactage. 
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235. From the bill itself one may detennine on what day it is 
nominally due, but it is not customary to require payment until 
the third day afber, the three extra days being called Days of 
Qrace. 

For example, a bill which is dated January 1st 1898, and which 
contains a promise to pay a certain amount 3 months after that date, is 
not legally due until April 4th. 

If therefore a bill of £100, due nominally on April 1st, be taken to a 
banker on February 12th, he will reckon that between that day and April 
4th, when the bill will be paid, there are 16 + 31+4, or 51 days; and he 
will pay over what remains of the £100 after the interest for 51 days has 
been subtracted. 

Example. Find the cash value of a hill for £328. 10«., which is dated 
January l«t, 1898, is payable in 3 months^ and is discounted on February 
12th ; the rate of discount being 2J per cent. 

It will be noticed that 1898 is not a leap year, and that there are 
therefore only 28 days in February. Also the bill becomes payable, 
nominally on April 1st, legally on April 4th. 

The number of days between Feb. 12th and April 4th =51. 

Interest on £1 for 865 days = £2 J x ^^ , 

.• £328Jfor 51 days=£328ix2JxT^x^ 

=£T«irx51 

,'. banker's discount =£1. 2s. lid,; 
.-. cash value of the bill=£328. 10*. -£1. 2«. lid. 

= £327. 7s. Id , 

Note. — Bankers and bill-brokers use books containing interest tables 
which give the interest on various amounts at various rates, thus 
facilitating calculations. 

EXERCISE 122. 
(In every case give the result to the nearest penny,) 

(1) What will a banker retain on discounting a bill of £1275, drawn 
on the 4th of March at 10 months, and discounted on the 14th of August 
at 5 per cent. ? 

(2) What will a banker retain on discounting a bill of £666. 18s. 4d., 
drawn on the 2nd of March at 8 months, and discounted on the 8th of 
June at 3^ per cent. ? 

(3] A bill of £170. 128. 6^., drawn on the 22nd Dec, 1895, at 8 
months, is discounted on the 29th of April at 3} per cent. ; how much 
will the banker retain? 
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(4) A bill of £463. lUii., dravn oil May itrd at G nionths, ia disoouuteij 
on May 18th; find the diaooimt at 23 pec cent. 

(5) Find the banker'a dieoount on a bill of £696. lOs. lOd., drawn on 
June 12th at 7 months, and diaconntod on Sept 26th at 6^ per cent. 

(6) What will a banker give on the Ist of Jaly for a bill of 
£1931. 9i. 2d., drawn on the 10th of May at 6 months, interoht being 
reckoned at ^ percent.? 

(7) On the 27th of December, 18fl7, a bill of £i23. 7*. G<1 was dia- >, 
counted at 4| per cent. ; the biU waa drawn on the Slst ot July at 12 
months; what waa the discount; 

(8) A bill ot £1231. I7«. Gd., drawn on April eth at 9 months, ia 
dlacunnted on June 4th ; find the baiklier'a diacount at m per cent. 

(9) A bill tor £152. li. Sd. U drawn on the Slh of April at 4 moutha, 
and ia discounted by a banker on the 8th of May at 3^ per cenL ; how 
miioh doea the holder receive ? 

(10) A hill for £310. Ba. in drawn on the 2nd of April at 4 montba, and 
ia diacoonted by a banker on the Cth of June at 6 per cent. ; how much 
does the holder receive ? 

STOCKS AND SHABES. 

236. Thomoney used in ciirryiiig on a biiainassiafftlled Capital. 
When the cajjital la very large, say £10,000,000, aa in the case of 
the construction of a new railway, the capital required ia divided 
into ahaiea of definite amount, tta.y of £10 or £100 each. 

237. The people who own the sbarea are eaUed Sbareholders, 
and form what ia called a Company. The buainosa of a company 
is managed by a oertjiiu number of elected shnreholdera called 
Diiectors. 

238. WLen a company is Datablished, the shares are often 
converted into stock. The distinction between abarea and atock 
ia this :— when the capital is in the form of tloci. any odd amount 
of stock may generally be obtained j but when it is divided into 
shares, only whole sharea can usually bo obtained, parts of a share 
not genendly being dealt in. 

239. At regular interrala, uaually half a year, the accounts are 
made up uiid, after all expenses are paid, the profits are divided 

' ' ' ' o miwh per share, or so mucli for each 

B called his Dividend. 

240. Supposing that when .a company ia fairly started it doHjs 
a good business, the dividend on each share or on each £100 stock 
increases, and the value of each share or of each £100 stock will 
also inci'easo; if bowcvoi' the coniimny is not prosperoua, the value 
of each ahai« or of each £100 stock will become less. 

^R^— n. - 
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The amount of dividend paid to a shareholder depends on the 
nominal vakie of a share, and not on the price at which it was bought. 

We must be careful therefore to remember the distinction be- 
tween the nominal value of a share, which is only the amount of 
capital which it represents, and its market value, which is the money 
which the holder could get if he sold it. 

241. When the market value of a share is greater than the 
nominal value, the share is said to be at a premitun. When the 
market value is less than the nominal value, the share is said to be 
at a disconnt. When the two values are the same, the share is said 
to be at par. 

Similarly, when the market value of £100 stock in a particular 
company is £125, the stock is said to be at £25 premium ; and when 
the market value is £85, the stock is said to be at £15 discount. 

The market value is called the price of the share or stock. 

242. The English Government owes a very large sum of money, 
which is called the National Debt. It is represented chiefly bv 
what are called Consols, which may be treated as a kind of stodby 
on which interest is paid at a fixed rate. This rate is at present 
(1899) 2} per cent, per anniun. 

243. Case I. To find the income derived from a given amount 
of stock. 

Example. What annual income will he derived from £2875 of 4 per 
cent, stock } 

By 4 per cent, stock is meant a Btock on £100 of which is paid a 
regular dividend of 4 per cent, per annum. 

Income from £100 stock =£4; 

/ £2875 =£\Wx4 

=£115. 

EXERCISE 123. 
What annual income will be derived from 

(1) £3300 of 5 per cent, stock? 

(2) £4275 of 4 per cent, stock? 

(3) £800 of 3i per cent, stock? 

(4) £10775 of 3 per cent, stock? 

(5) £7650 of 4i per cent, stock? 

(6) £8225 of 2i per cent, stock? 

(7) £3241. 17«. 6d. of 6 per cent, stock? 

(8) £4326. 10«. of 2i per cent, stock? 

(9) 3072 shares bearing a half-yearly dividend of 2«. 6<2. eaoh? 
/lO) 1875 shares bearing a half-yearly dividend of 7«. 6(i. eaoh? 



STOCKS AND SHAKES. 149 

244. Cabb II. Tu find bow mucli stock at a, given price call be 
bought (or sold) for a given sum of money. 

Example. What atnounf of 2| jier ctnt. ttack at 92{ can be bought for 
£1434. 17". I0d.r 

The words " at 92} " mean that £92; is the market price of £100 
stock. 

Amount of stock obtained for £93; =£100 ; 
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Case III. To find the value of a given quautity of sto^k 
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Example. What muit he paid for £1553. 6s. 8rf. of 3 per cent. iMek 
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EXERCISE 125. 
What must be paid for 

(1) £1500 of 3 per oent. stock at 90? 

(2) £4550 of 3 per cent, stock at 90? 

(3) £4500 of 5 per cent, stock at 112}? 

(4) £2137. 10«. of 4 per cent, stock at 80? 

(5) £3340 of 4 per cent, stock at 98? 
What will be received on selling 

(6) £8500 of 3 per cent, stock at 97|? 

(7) £1245 of 4 per cent, stock at 84? 

(8) £7440 of 3 per cent, stock at 92|? 

(9) £2050 of 4 per cent, stock at 90 ? 
(10) £3725 of 5 per cent, stock at 113 ? 

246. Case IV. To find the income derived from the investment 
of a given amount of money in a given stock at a given price. 

Example, What income will he derived from the investment of 
£4537. 10«. in 3 per cent, stock at 90f f 

Income from £100 stock = £3; 

but price of £100 stock =£90|; 

.*. income from £90| money =£3; 

.-. £4537i = £tItxAVa 

= £2x75 
= £150. 

Instead of the last three lines we might multiply £4537. 10«. by 4, and 
divide by 121 in the ordinary way. 

EXERCISE 126. 
What income will be derived from investing 

(1) £21000 in 2| per cent, consols at 99? 

(2) £1274 in 3 J per cent, stock at 91 ? 

(3) £25935 in 3 per cent, stock at 90? 

(4) £3519 in 3J per cent, stock at 97|? 

(5) £7560 in 3 per cent, stock at 94 J? 

(6) £4788 in 3J per cent, stock at 105? 

(7) £3220 in 3J per cent, stock at 80^ ? 

(8) £13000 in 4 per cent, stock at 96 ? 

(9) £13000 in 3^ per cent, stock at 91 ? 
(10) £8505 in 3 per oeni stock at lOlJ ? 



r 
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247. Case V, To find how much nmnay must ba invested ii 
given stock at a given price to jield a given income. 

Example, What sum maal be invesUd in a 3^ per cenl. itoch ul lU- 
obtain an income of £329? 

AmoaDt invested to obtain £3^ iiioome=£I04; 



• =^inr; 



— £iotxaaB 

= £104x94 
= £9776. 



IEXERCISfi 127. 
How muoh money miiBt bo inveBteJ in 
^) 3} per cent, atook at 80^ to obtain mi income of £1407 
(2) 3 pel oent. stock at 94^ to obtain an income of £25. lOs.? 
(3) 4 per oent. Btook at 130 to produce aonuall)' £800? 
(1) S per cent, stock at 90 to obtain an annual iuoome of £S6'I. IOm.? 
(5) 3 per cent. Htoot at 85| to obtain an income of £lil. 10»,? 
ifi) Si per cent, stock at 82^ to obtain an incoma of £46. 13*. 4d.7 
(7) 4 per cant, stock at 90 to obtain an.incame of £320? 
(8) 3 per cent, etock at SSJ to obtain an inuome of £12C? 
(9) 4^ per cent, stock at 91J to obtain an income of £42. 16<.7 
(10) 3 per oent. etook at 80 to obtain an income of £100 7 

248, Case VI. To compare the inveatraunt of money in vtirioua 
Btockj at various prices. 

Example. Which ii the better incciimi'nt— 5J per cent. itMk at 103, or 
i^per cent, stock at 87i — aaaamiag the two siockt to be eqaaUy soiindl 
a fanaet case, income &om £105 moci!y = £5i, 



1 



in latter oase, £B7i = £4i, 

£1 =£iff 

It mil betoond in tba usual way tbat V^i '» gn^ater tlian ,fi; and 
therefore the former inrestment ia tiie better. 
EXERCISE 128. 
Which is the better investment, assuming them to be equal)/ sound, 
(1) Bank stock pay ing 10 per cent, at 234J, or 3 ptr cant, railway 
■tock at 92^7 

(21 ^i per oent. atook at 9S|, or SJ per cent, stock at par? 
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(3) 3 per cent, stock at 85, or 4 per cent, at 96? 

(4) 3 per cent stock at 83^, or 3^ per cent, at 97? 

(5) BJ per cent, stock at 88, or 4 per cent, at 91? 

(6) 4 per cent, stock at 96, or 5 per cent, at 112? 

(7) ^i per cent, stock at 47^, or 3| per cent, at 99 ? 

(8) ^i per cent, stock at 71^, or 2 per cent, at 56f ? 

(9) 3 per cent, stock at 91^, or 3^ per cent, at 108}? 

(10) Hallway shares, paying £6 per share, when the £100 share is 
at 132, or 3 per cent, railway stock at 93 ? 

249. Case VII. To find the rate per cent, obtained on the 
money invested, when the price of the stock and the rate per cent, 
paid on it are given. 

Example. What rate of interest is obtained by investing in 4 per cent, 
stock at {)2i? 

The rate per cent, required is to be reckoned on the money iuvested. 

Income from £92 J money =£4; 

100 

••• £100 =*ifx^ 

.*. rate of interest = 4^f per cent. 

EXERCISE 129. 

"What rate of interest is obtained by investing in 

(1) 3 per cent, stock at 86? (2) 5 per cent, stock at 180? 

(3) 4 per cent, stock at 104? (4) 2| per cent, stock at 99? 

(5) 3^ per cent, stock at 105? (6) 4 per cent, stock at 92}? 

(7) 3 per cent, stock at 84 ? (8) 4 per cent, stock at 93|? 

(9) 3J per cent, stock at 97i ? (10) 3 per cent, stock at 90 ? 

•250. Stocks and shares are bought and sold at a special market 
called the Stock Exchange, the business of which is carried on by 
stock-brokers, who charge a certain sum for each £100 stock, and 
for each share, bought or sold. This charge is called brokerage. 

Brokerage is calculated on the nominal value. 

Thus if the price of Consols be HOi, and the broker charge 2s. 6d. 
per cent., a buyer would have to pay £(110^+ J), and a seller would 
j^Bcoire £(lTS^--i) for each £100 stock. 



\ 
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1 which hrokert^B must be taken 

Example, A man hat £7220 of 3 pfr cent, itock ; he selU out at 108f , 
and inoesli the proceedi in fij per ceiU. stock at 90|. Find the change in 
hii income, allowing bTokfToi/e at ^ per cent. 
Inoome derived froio 3 pec cents. = £7220 x ^ f, 

= £216. 12«.; 
montj derived from sale of £100 o£ S"/^ stocks £(103| - |) = £109i; 
7220x103^ 
100 

= £7400. ia<.; 
lonejpBid for £100 of aj"/„ stotik =£(90J + i) = £90i ; 



money derived from sale of £7220 etock 



incoma demed from 2 j per ooute. 



7400i^ 



^P EXERCIr^E 130. 

(1) How mueb ntock can be obtained by invealing £3773. lis. Sd, in 
2| pel cenU. at SSf, brokerage being i per cent.? 

(2) WLat sum will be obtained by selling out £8976 stock in the 2^ 
per rents, at 8!)J, brokerage being J per cent.? 

(3) What sum of money must be paid to purabase £2G00 of 3j per 
cent, stock at S)3J, allawing i per cent, brokerage? 

J 4) What iocome will be obtained by investing £10098 in 3 iwr cent. 
i at U3j, brokerage being | per cent,? 

(5) How much money mast be iuvested in 3 per cent, stock at 95f, 
brokerage I>eiag i per cent., to obtain an income of £1000? 

(6) What interest per cent, is obtained by investing in 5 pec oent. 
Btoek at llOi. brokeraue being ^ per cent.? 

(7) WliBt is gained by investing £1930 at 97S ond selling out at 10* ; 
brokerage being | per cent, on each transaction? 

(8) A man invests £19040 in 5 per cent, stock at 74}; the stock 
rising 2 per cent., he sells out ; nhat does be gain, brokerage being ^ pec 
cent, on each traoBaction? 

(9) Find the alteration in income occasioned by tcanaferring £3200 
stock from 3 per cent, stock at 8Gf to i per cent, stock at 114f, (be 
brokerage being | per cent, on each transaction. 

{10) If £10425 of 'ii per oent. stock be sold out at 102f, and the 
proceitda be invested in 2j| per oent. stock at 6Qj, what will be the change 
of income, brokecage being | per cunt, on each transaction? 
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MISOELLANEOnS EXAMPLES. 

Stocks And Shares. 

EXERCISE 131. 

(In every caee brokerage it alluvied /or in the price.) 

(1) If A invest £1210 in 3^ per oents. at 9Tj, and a Hke e 
per cent, stock at SOJ, wljat will b« Lis inoomo? 

(2) A invexta £ll>9d. 16s. Sd. in 3J per oi 
£1767. 3s. 9d. in 3 pur cents, at 94^ ; what ia 
inoomea tbeuoe obtained? 

(3) What half-jeatly dividend ia derived from an i 
£3000 in 3i pec centa. at 105? 

(4) Whicli ia the better investmeot — railwa; abares pajfing £6 pei 
aliaro when the £100 ahare ia at 132, or a 3 per oont. stook at it3? 

(5) A persoii traofifels £1000 etock from the 4 per cents, at 90 to the 
B per cents, at 72; liow much of the latter atock will he obtain, aod 
'what 'n ill be Che change in liia iocome? 

(6) A man haa £GGm> atock in the 4 per centa. at 98 ; when the 
piice of this stock has fallen 2 percent., he tcanefera his capital to the 
SJ per centa. at 83} ; find the alteration in his ioconie. 

(7) A person whoso aunual inoome is £460 tranrfera his pcopect? 
from the 3 per centa. at Hi to tlie 3^ per cents, at 87}; what change 
does he make in his income? 

(8) The Bum of £1245 is invested in the 4 per centa. at 84 ; how 
mnch monej' muat be invested in the 3} per centa. at BS to pro^iioe the 
same income? 

(9) It railway stock bought at 28 per cent, premimn pay 7i jteroent. 
on the investment, how much per cent, would it pay if it were bonght at 
10 per oent. diBCotmt? 

(10) If I hny 10 shares of £20 each at 27}, and seU out at 97} 
utter receiving a dividend of 15 per cent., how much shall I gulu in all? 

(11) A person inyeatB £1365 in the 3 pec centa. at 91; he sella oat 
£1000 stock when they have risen to 9:>j, aud the remainder when thej 
have fallen to 65; how much does he gain or lose by the trausactionT 

(12) A man bnja £700 of 3 per cent, stock at 94J, and also InveFfa 
£685 in Ituasian 5 per cent, atock at 97} ; how much stock has he 
standing in his name? If he seUs oat of the 3 per cents, at 95, and out 
of the 6 per centa. at 96^, how much does he gain or lose by the 

i«aotioii? 
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(15) What half-yeiirly dividend is due upon nn invBalment of £2500 
ID 3 per cent, stock at STj, after deduoting Id. in the £ for inoome-tai ? 

(16) '^lien the 3 per cents, are at 87}. nnil a B per oenE. Btock ia at 
130j, which U the more proBtabte investmentf And what sum does a 
parson invest if the difterenca of tho incomes resalting from the two 
mv6«tinentfl would be £SB1 ? 

(17) How niucli must one invest in a 3} per cent, etnck at 91 in 
order to receive £390 par annum, after paying 4i(. in the £ inoouie-tai f 

S18) What SQiQ must be invested in a i per ceut, stock at 105, in 
er to produoe an income of £313, after dudueting income-tax at tlie 
rate of 6d. in the £ 7 

(19) How much is gained by investing ESiiS tn a 3^ per cent, atook 
at 86 J and eelling out at tH J F 



^H*fi52. When a nmnlier is miUtiiilied by itself the result ia called 
tike touare of the nimil>er (Art. &5). 

Too square of a number is denoted by placing a small figiiK at 
the right hand of the upper part of the number ; for example, the 
square of B, or 8 x 8, ia roprosouted by 8', 

253. The »qaare root of a given number is that number which 
miiltiplied by ifeelf will produoe the given number. For example, 
8 18 the tquare root of 64 

251. The Nquaro root of a number is denoted by the eign ,J 
plnoed before the number ; thus, the square root of 64 ia deuoted 
by\/84. 

255. Since VlOO^lO, and Vl 0000 = 100, and ^1000000 = 1000, 
eto^ it follows that tlio square root of any number between 100 
and 10000 lies between 10 and 100, and consists of tico digits ; that 
the square root of any number between 10000 and 1000000 hes 
between 100 and lOOO, aud cousists of l/,ree digits, and bo on. 

Hence we see that luro additional digits in a number lead to tnia 
additional digit in the square root. 

If therefore we mark oS the digits of a number in periods of 
tteo, b^nuing at the right hand, the number of theae perioda will 
be the same aa the number of digtti^ in the square root. 

The loft-luuid period will aometimes contain only oiu dijg.t.. 
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256. We will consider the number 1444, obtained by multiplying 
38 by 38. Its square root is 38. 

In ascertaining this square root we determine first the number 
of tetiSy and then me number of units. 

If we write 38 in the form 30+8, and multiply it by 30+8, thus, 

30+8 
30+8 



30x8+82 
30«+ 30x8 



302+2x30x8+82 

we see that 1444=302+(2 x 30+8) x 8. 

We can find the numoer of tcTis in the square root by ascertaining 
what multiple of 10 has its square nea;t less than 1444; this is 
clearly 30, for 40^=1600 and is too great. 

Having found the tens we next find the units. 

Subtracting 30^ or 900 from 1444, the remainder is 544 ; hence 
544 must be equal to (2 x 30+8) x 8. 

If we could divide 544 by 2x30+8 we should get the number 
of units 8 at onca But, since the divisor itself involves this un- 
ascertained number 8, the plan adopted is to use the part 2 x 30 as 
a trial divisor, to find by means of it a trial quotient, and then to 
see whether 

(2 X 30+ trial quotient) x trial quotient =544. 

The first trial quotient may not prove correct ; if it proves to be 
too great, we try the number next less, and so on. 

In this particular case, if we divide 544 by 2 x 30, i.e., by 60, 
we get a trial quotient 9. But (60+9) x 9=621, and is too great ; 
we therefore try 8, and we find that (60+8) x 8=544. 

The digits of the square root 38 are thus found in succession. 

The above operations may be stated concisely thus : — 



14,44' 30 +8, or thus, 
900 



60+8 



14,44 138 
9 



544 68 

544 



544 
544 



In the latter form, which is the practical one, the process is 
briefly stated as follows : — 

(1) We mark off the digits in twos, beginning at the right hand. 

(2) The greatest square in 14 is 9, and its square root is 3. We 
place 3 in the root place. W6 multiply 3 by 3, and subtract the product 
from 14. The remainder is 5. 

(3) To this remainder we annex the period 44, and oar dividend 
heoomea 544, Twice the root digit 3 is 6, so we put 6 in the divisor. 
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(4) Inate&d of 60 we tnlie 6 as a trial diKumr, and wo t&be S4 ai a 
(rial liiviiieTui. Proceeding as explAined above, lie find that 8 ia the tme 
qaalieDt. We auuex 8 to the 3 in tlie root place, and also to the divisor. 
"We nmltiply 68 by 8, and, wibtracting the product from 541, we get no 
remainder, and the operation is completed. 

The aquaie root is thus 33. 

257. lo this way a square root can be obtained, however nmny 
digits the number may have. 

Exampli. Find the iquare root of B6644. 

let. Mark ofi Qie digits in periods o( Hdo, begianing 

2iid. The root nearest to that of the first period 5 
is 2. The square ol 2 is 4. Subtracting 4 from 6, the 
remainder is 1. Bringing down the second period, 166 
ia the next dividend. 

3rd. The (rial divisor ia 2 x 3 or 4, and the Mat 
dlTidfind is 16. The tme quotient ia 3. Place 3 as the 
second digit in the root, and also annex 3 to the trial 
divisor. 

4th. The uezt trial divisor is 46, obtained by doubUng the 23 i 
root ; and the trial dividend is 374. 

EXERCISE 132. 
Find the square root of 

(1) 361. (2) 3481. (3J G889. (4) 8649. 

(5) 32201, (6) 141C1. (7) 64009. (8) 23651 

(9) 253009. (10) 646121. (11) 14837904. (12) 30740416. 

(13) 64432739. (14) 10588516. (15) 22099401. (16) 25836889. 

(17) 420291001. (18) 930677049. (19) 676208016. (20) 951228904, 

To find the Square Boot of a Decimal. 

258. It follows fri>m the natuixi of decimals that tho method 
jiist os[>lained ia applicable to pure and to mised decimals in exactly 
tVie same way as to iiitegera. One or two points, however, must be 

(1) We mark off the periods not from the end of the decimal, hut 
from the dtcinml point both wayn, right and left, thus — B51/54,8. 

(2) We put a decimal point in the square root immemately before the 
digit obtained from using the first period in the decimal part of the number. 

(3) If the given decimal has an odd number of deoim»l places, we 
annex a iu order to make an exact number of pairs; and we may 
then annex as many additional pairs of O'a. as we please. 

(4) If the aqnBre root of an iDl«iger does not aoma ont exactly, we 
may approximate to it by afGiing a decimal point and O's, and then 
continuing the piocesa. 



M 
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Example, Find the square root of 1127*6164. 



3 



Before we bring down the period 61, 
which comes next after the decimal point 63 

in the number, we put a decimal point in 
the root. 665 

The required square root is 33*58. 



11,27/61,64 133*58 
9 ^~~ 



227 
189 



6708 



3861 
3325 



53664 
53664 



EXERCISE 133. 
Pind the square root of 

(1) 1-96. (2) 86*49. (3) 28*8369. (4) 331-24. 

(5) 1015*6969. (6) 170*3025. (7) 100*861849. (8) 676*208016. 

(9) -042849. (10) *00000961. (11) -00010201. (12) -0000001849. 

(13) -00006476. (14) -00047961. (15) -0000005184.(16) -0000021904. 

(17) -0000063001. (18) *0003272481.(19) -00014161. (20) 8264-446281. 

To find the Square Root of a Vulgar Fraction. 

259. We know that §x J==4; conversely, the square root of J 
is % ; and generally, whenever tne numerator and denominator are 
botn squares, the root of the fraction is a fraction whose numerator 
is the root of the original numerator, and denominator the root of 
the original denominator. 

The fraction whose square root is required must first be reduced 
to its lowest terms. 

Example. Find the square root of -^^m 

49"^ ^/l9" _ 7 

256 -^256 ""16* 

In all cases we can express the fraction as a decimal, and we can then 
find its square root as in Art. 258. 

260. To determine the square root of a mixed number, we 
may express the number in the form of an improper fraction, and 
then, if the denominator is an exact square, we may determine the 
square root of numerator and denominator separately by the method 
of Art. 257. We can in all cases, however, express the mixed number 
in the decimal form and then proceed as in Art. 258. 

Example, Find the square root o/20|. 

/^^ /57Ti /83 V83 9*1104... . _^__ . 
(il Ay20i= ^ — = >^ = =4*5552... ; 

In) \/20|= ,jWr5= 4*5552. . . . 



-/:. 
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EXEKCISR X34. 
Find tliB siiuare toot of 

(1) II!- (21 A¥.- 131 !»,V. (4> MOJ. 

(5) 37il- (61 S6|}. (7) mi. (8) Slih 

(91 4,VV. UOl sisilf. (HI «1-HS!- (121 »,-AW- 

(13) 2SS2i. (14) 8?H!. (15) n.'A. (161 i. 

aV) A- (18) A- (18) ). (20) Vr. 

261, The following is an eiatopls of a, problem involving the 
application of Bqniire root. 

Examplf. Find the number of yardi of fence required io eneloie a 
eqilare park eontaiiiing 109 ae. 3 ro. 8 pei: 9 iq. yd». 

We flret reduce tile area to sq. jarda. 
109 BC. 3 ro, 8 per. 9 bii. jds. 



7|S3,14,41|729 



I 



631MI sq. yda. 

Area of park = fi31411 sq. yds., 
,-. length of Hide= ^5S\\\l jdi. 

= 739 yards; 
.-. length Ot fence = 729 * i yorda 
- SfllGyarda. 

EXERCISE 135. 



(1) A nntnber of boya spent aa many farthing eaoh as thore wers 
boya, and the Kum apent waa £1, Via. Id. ; how many boys Were thore? 

(2) A square pavement cnntaina 30736 sqimre atoiits, all of the same 
siae ; how many rowa of stones are there, and how many atones are there 

(3) The area of a aqaHTe garden is 44100 aqnare feet ; find the length 
of a Bide in yards. 

(1) The area of b nquare field in 122^ ncrea ; find the length of a aide 

(5) How many yards of fenoing are required to enrloiie a square 
park coDtaimng 833 ac. 2 ro. 25 per. ? 
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(6) 11>s u'ea of k Eqnare field ia 2J aorea ; what wonld it Coat to 
fence it ronnd at G^d. per foot? 

{7J How man? yards long is a sqaare lavn if the ooat of leveUiag 
and turfing it at Bj. i^d. per square jard is £551. 1B». i^d-l 

{8) If the cost of torfing a square tenniB-conrt at Bd. per sqaareyudis 
£11. Oi. 6d., find the cost of smroanding it with e. fenoe at 2«. 6d. per yard. 

(9) A square field contains 13 ao. 81 sq. yds. i hoff long would it take 
a man to ran ronnd the boundary at the rate of T^ miles an hour 7 

(10) How many times most a boj run round a equare field coverinR 
10 acres to ran a mile? 

MEHBtrSATION OF KEOIANaLES. 

262. A rectangle is a four-sided figure whoae opposite sides 
are parallel, and whose aDgles are right angles. 

The fioor, cdling and walls of a room are generally lectangalar. 

1 figure is the surface included within the 

261, Suppose that a rectangular surface, such as the floor of a 
room, is 4 yds. long and 3yds. wide; we can divide 
the sides into 4 equal parts and 3 equal parts respec- 
tively, esich part being 1 yard. If now through the 
points of division we draw hnos parallel to the sides 
in the manner shown in the margin, it is clear that 
vre divide the surface into 4 rows of smaller areas, 
and that there are 3 of the smaller areas in each 
TOW. Moreover each of the smaller areas is a square 
yard, and therefore the area of the surface is 3 x 4 
square yards. 

Hence, to find the number of aqvare yardg in a rectangular 
area, we multiply the number of yarat in the length by the number 
of yardi in the breadth. If the length and breadth he given in 
feet or in inchei, the product will give the nmnber of iquarefeet or 
tquare inckei. 

265. Using the words, length, breadth, and area to denote the 
nwttber of unitg in each reepectively, the relation between them may 
be statea thus : — 

area = length x breadth ; 
therefore . length = area -r- breadth, 

and b^eadth = a^ea-^length. 

Note. — Artificers generally ate the term viidtk instead of braadth. 
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' Example. Find the area of the fiaor of a room 12 ft. 8 in. long and 
W ft. 9 in. wide. 

Length of room = 12J ft.=y ft.. 



.-. area =Y« V sq^ "—'F sq. 


ft. 


H =13eBq. ft. -2iEq.Il]. 

1 




EXERCISE 136. 








LeDgth. Width. Laneth. 


Width. 


(1) 13 ft. 3 iu., 12 (t. 10 in. (2) ai ft. 5 in 


, 31 ft. 8 in. 


(3) U ft. 6 in., 13 ft. 3 in. (4) 16 ft. S in 


, 12 ft. 6 in. 


(5) 18 ft. 10 in., 16 ft. 7 in. (6) 8 ft. 74 ia 


1., 11 ft. 4i in. 


(7) 19 ft. 3 in.. 13 ft. S in. (8) 20 ft. 6 in 


, 16 ft. 9 in. 


(9) 69 ft. 4 in., 48 ft. 9 in. (10) 34 ft. 9 in 


, 2(1 ft. 6 iu. 


(11) If 2240 Blonea, euch 9 inches square, wiU puve 


a court, End tlie 


area of the conrt. 




(12) It a Bciiool-room be 42 ft. long and 20 ft. wide 


how many bojB 



will it accommodate, allowing 8 aq. ft. to each buy ? 

(13) How many panes of glaus, sach 2 ft. long and 1 ft. E in. wide, 
will glaze a window S ft. high and 6 ft. 8 in. wide? 

(14) Iu a row of 25 housea eacli houae has 17 windows, each window 
4 panes, and each pane meoaurea 18 in. by 9 in. What will be the cost 
of glazing all these windows at 6d, per Bq. foot ! 

(15) Find the coat of laying a plot of ground, 40 yds. long and 
100 ft. wide, with turfs each 1 yard lung and 1 foot wide ; the turfs when 
laid coating 6i. Hd, per hundred. 

(16) How many marble alabs 1 ft. lung and 9 in. broad would pave 
a hall 50 yds. long Bud 50 ft. brood ? What will the cost be if the price 
of the alaba is 5». per dozen ? 

(17) How many plauka, each 13J ft. long and 101 in, wide, will bo 
requiral fur tbu construction of a platfurm 54 yds. long and 21 yda. 
broadT What will bu the cost at S^d. per aq. foot? 

(18) Find the cost of paving a court, 69 ft. 4 iu. long and 48 ft, 9 in. 
wide, at 4«. Od. per aq. yard. 

^B Carpeting Floors. 

366. Carpet, as inanufai;tured, ia in long atrijia, of unifonn 
"width. The length of the Btrip required tci cover a floor will 
necessarily depend upon the area of the floor and ui»in the widtit of 
the carpet. 
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Example 1. What length of carpet, 27 indies wide, will cover a JUyor 
lOi ft. by 15i/f.? 

Area of room=10i x 15 J sq. ft. 

= ^x5^ sq.ft.; 

.'. area of carpet =^ x ^^ sq. ft. ; . . 

and width of carpet =f ft. ; 

/. length of carpet =^^ x ^Vh-| ft. 

= Vx¥xf ft- 

=Vft. 

= 72]^ ft. 

Example 2. Find the cost of the carpet in Ex, 1 at 4s, 6d. a yard. 
Length of carpet =72^ X ^ yards ; 
.*. cost of carpet = ^ x *^ x f shillings 

= 108i shillings 
= £5. 88, M. 



EXERCISE 137. 

Find (i) the length of carpet required, (ii) the cost of covering a floor 
whose length and breadth are respectively 

(1) 22 ft. 6 in. and 16 ft. 4 in. ; carpet, SJ ft. wide, at 5«. 6d, per yd. 

(2) 8 yds. and 7J yds. ; carpet, 2 ft. wide, at 4$, lid. per yd. 

(3) 27 ft. and 17J ft. ; carpet, 27 in. wide, at 6«. M, per yd. 

(4) 15 ft. and U ft. 7 in. ; carpet, 2 ft. 11 in. wide, at 28. U^d, 
per yd. 

(5) 21 ft. 8 in. and 16 ft. 6 in. ; carpet, | yd. wide, at 3«. 4^d. per yd. 

(6) 12 ft. 9 in. and 16 ft; 6 in. ; carpet, 83 in. wide, at 48. 6<2. per yd. 

(7) 24 ft. 6 in. and 18 ft. ; carpet, 27 in. wide, at 6«. 6d. per yd. 

(S) 19 ft. 6 in. and 11 ft. 3 in. ; carpet, | yd. wide, at 48. 7Jd. per yd. 

(9) 19 ft. 7 in. and 18 ft. 9 in. ; carpet, 25 in. wide, at 5«. 64. per yd, 

(10) 17 ft. 4 in., and 14 ft. 3 in. ; carpet, 23| in. wide, at 5«. 2 Jd. per yd. 

Area of Walls, Painting and Papering. 

267. To find the area of a rectangular surface we miiltiply the 
length by. the breadth (Art. 264), and to find the area of a widl we 
multiply the length of the wall by the height. 

In such rooms as we can consider there are 4 walls, those which 
are opposite to one another being equal in area. 



\ 
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therefore the total area of the four wallM 

= 2xleiigth of roomxhei^ht+axbreadth of n>om x height 

= 2 X {len^'th + breadth) x height 

= perimeter of room x height ; 
the perimeter being the diatance roimd the room. 

T Ilia eipresaion givea the area of the walls, including that occu- 
pied by windows, doors, and fireplaces. To liud how much paper 
would be wanted to oover the walla we must subtract the area 
oocupied by these from the whole iirea. 

in pleee^, ea,ah 12 jarda long and 



^^^i Perimeter -2 (12} + lOJ) ft. 

^^P height =10 ft.; 

.-. area of wftllfl =46(l sq. ft. 

Example 2. If in the rtxim in Ejt. 1 there it one door, 7 ft. by 4/t., 
and one iritirfnto, 6/1. by S^/l., how viamj pieces of paper {eaeh 12 |iBrd> 
in length], 2t in. tcide, teould be required J 
Area ot walla =4G0 sq. ft., 

area of door =7*:4fiq. tl. = 28 sq. ft., 

and area of window =6x 3^ eq. ft. = 21 aq. ft ; 

I .-. area ol paper reqoired = (460 -28- 21) sq.(t. = «l8q. ft.; 
I width of paper = If ft. ; 

L .-. length of paper =411-^lift. 

I =411xfft. 

■ =234 J feet 

P = 78J yarda ; 

^•. number of pieoea reqtiired = 78JT-12 = 7 (aaj). 

NoTR. — Generally one pieos in ten mnst be allowed for wnate in fitting 
the pattern. 

Examples, find the cotl of the paper in Mx. 3 at 5a. apiece. 
out of paper = r5 xT BhillingH. 
= £1. i6<. 




164 


MENSFRATrON OF REOTANOLES. 






1>;XERC1SK 138. 




Find the area of th 






Length. 


Widtli, 


Height 


(1) 


aift., 


18 ft., 


15 ft. 


(2) 


IS ft., 


lo ft., 


13 ft. 


(31 


21 ft. 5 ill., 


18 ft, 7 in., 


10 ft 


(41 


aa ft. e in., 


16 ft. 10 in.. 


11 ft. 11 io. 


(») 


22 ft 5 in., 


18 ft. 4 in.. 


10 ft. 9iu. 


(a) 


14 ft 9 in.. 


9 ft. 3iu., 


10 ft. 6 in. 


(71 


23 ft. 7 in.. 


16 ft. a in.. 


11 ft. 6 in. 


—— (81 


26 ft. 7 in., 


16 (t. gin., 


13 ft. 6 in. 


^K m 


27 n. 5 in.. 


lift. Tin., 


12 ft. 10 in. 


^■aoi 


18 ft. S in.. 


13 ft. 3 in., 
EXERCISE 139, 


14 ft. C in. 



f 



(1) What length of wall paper, 27 in. wide, will ba leqnired for I 
room 18 ft. long. 12 ft. wide, and 11 ft. high? 

(2) A room ie 2S ft. 6 in. long, 18 ft. 9 in. wide, and 13 ft. high; 
what length of paper, 1 (t. 9 in. wii!Ee, will be needed tu oovar the wallB? 

(3} How Toncb paper, j yd. wide, will be auflieient to paper a room 
22 ft. 5 in. long, la ft. 1 in. wide, and 11 ft. 3 in. high? What wiU it qob[ 
at i>jd. per jaid! 

(4) Find the cost of papering a room 2S ft. long, 18 ft. G in. wide, and 
10 ft. high, with paper, 2 ft. wide, at Sd. a yard. 

(Q) Find the coat of papering a room 24 It. 10 in. long, 13ft. Sin. 
niile, and lift. 4 in. high, with paper, 1ft. 11 in. wide, at Tj<t. par yd.; 
allowing for an area of lOH sq, ft. occupied by doora and windows. 

(6) A room is 21 ft. 4in. long. 16 ft. 9 in. wi.lo, and 14 ft. high. The 
door and windows occupy 65Hq. it. Find the cost of papering the 
lemaiiiiug surface with paper. 36 in. wide, Bt 3i. 9(1. per pisoe o( 
12 yardii. 

(7) A room measures 16 ft. by 21 ft., and U 11 ft. high. There h a 
door 7 ft. by S ft., and 2 windows 8 Ft by 4 ft. Find the coat of papering 
the room with paper, 2 It, wide, at 21i a yard. 

(8) A room 26 ft. 7 in. long, 16 ft. 9 in. wide and 13 ft. G in. high, has 
3 windows 5 ft. by S ft. fi in., a door 7 ft. by 4 ft., and a fireplace 5 ft, by 

ft. Find the cost of papering the room with paper, | yd. wide, at 4i. 6ij. 
.piece of 12 yards. 
lenglt Find tlie oost of painting the walls of u, room 21 ft. Sir 
miiltipin. wide, and 11 ft. 6 in. bigli, at 3b. 9rf. poc gq. yard. 

In s.i?inj tlie cost of pamting the walla of a room 80 ft. &{ ir 
uteoppoa. wide, andl0ft.6in. high, at 1». Sid. per flq. yard. 



I. long, 
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^ (11) A room is 46 ft. 6 in. long, 24 ft. 10 in. wide, and 13 ft. 4 in. 
high. The walla are to be painted at lO^d. per ei^. yaril, and tlie eeiling 
whitewaahed at IJd. per sq. yard. Find the cost. 

(121 Find the aost of painting a runm 21 ft. long, IS ft. wide, and 
II ft. 4 in. bigh; the wsUb and doors being paiuled at Is. 3iJ,, and the 
ceiling at 9ii. per sq. yard, aliowanoe being made for two windows 7 ft. 
high by S ft. wide, and a fireplace 6 ft. wide by 4J ft, high. 

MENSURATION OF RKOTANQULAS SCUDS. 

268. A rectangular solid has six facea, eath of which ia a, 
rectangle. If such a solid be 4 feet long, 3 feet wide and 2 feet 
high, we can divide the edges 
respectively into 4, 3, and 2 
eqiifti parts, each of which parts 
will bo 1 foot ; and if we draw 
Vdanes through the poiota of 
divisiou as in the diagram, the 
Bolid will be sejiarated into a 
number of smaller blocks each 
of which is a cubic foot; and since there are two layers, in each of 
which there are 3 X 4 blocks, we see that there are 2x3x4 blocks 
altogether, and that the solid therefore contains 2x3x4 cubic feet. 

We can thus find the volnme, or cubical content, of any rect- 
angular solid by eiprcaaing tlie length, broadtb, and height in terma 
of a common unit of measurement, and multiplying the three 
numbers together. The product will give the volume of the aolid 
in tonna of the correspondinff unit in cubio measure. 

269, Using the words vdIuiqb, length, breadth and height to 
denote the numier of uniti in each reapectivelj, the relation betweeu 
them may be stated thus :-• 

volume = length x breadth x height j 
Uierefore length = volume -r (breadth x height), 

breadth = volume -=- (length x height), 
and height = volmne-f (length x breadth). 

ExamfU. Find ihi cubic capacity of a reetaUffular blvi:k af wood 
U/t. 6 in. long, 9 in, wide, and 4 in. thick. 
^ Langth =]6ift., 

width =8 ft., 

thickness — ^ft.; 
.■. cubic capacity = Jy- X J X J cu, [t. 

-Vm.rt, 
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EXERCISE 140. 
Find the cabical uontent of a reotaogalar soli J nhoM dimendooB ai 





Length. 


Width. 


Depth. 


Length. 


Width. 


Depth. 


(1) lOtft., 


6i ft., 


4 ft. 


(2) 61 f«., 


2S ft.. 


SJft. 


(3) 


Sft. Giu. 


4 ft. in., 


fltt. 7in 


(4) 3 ft. 4 in. 


2 ft. Sin. 


1ft. 7 in. 


(5) 


7tt.6m. 


flft. 8in., 


10 in. 


(6) 10 (t. 9 in 


6(t.4in 


4 ft. a in. 


(7) 


17 R. Bin 


,Uft. 7in., 


lift. 3 i 








(8) 


45 ft. 8 ia 


, 19ft. IJin 


16 ft. ilin. 








(9) Fuid the height of a room 


which is IS ft. long, ion 


wide, and 



mtuiiBl44Uca. ft. of iu 

(10) If 17 ou. ft. 694 ou. in. of oak are reqaired to floor a room 18 ft. 
G in. long, and 12 ft. 4 in. wide, what is the thioknesa of the boarda? 

(11) Find the cost of exoavHting a cellar whose 1en)tth, breadth and 
depth ace respectively 6 yds., IG ft., and 7 it., at 9d. per ou. yard. 

(12) How many bricks oaah 9 in. long, 4^ in. wide, and 3 in. deep, 
nill be needed for a wall 25 yds. lung, 15 ft. high, and 1 ft. 10^ in. thick? 

(13) A room, 42 ft. by 20 ft., aooommodatea 105 children. What 
must be the height of the room if each child has 83^ cu. ft. of bIf 1 

(14) A ou. foot of wood weiRhB 20 lb. Find tha weight of 10 ploakB, 
each 30 ft. long, 1 ft. wide, and 1 in. thick, 

(15) What ia the value of a bloch of stone G ft. 3 in. long, 2 ft. 4 in. 
wide, and 1 ft. 2 in. thick, at 4 guineas per ou. foot ? 

(16) A cubic yard of gravel weighs 30 ewt. A cartload is a %oa. 
How many cartloads of gravel can be dug out of a hole 10 ft. 6 in. long, 
(j ft. wide, and 8 ft. deep 7 

(17) A number of blocks meaauring 9 in. long, 5f in. broad, and 
1) in. doap, exactly fill a box whose length is IJ ft., breadth 11^ in., and 
depth 131 in. How many blocks are there? 

(18) Two thousand packets, each 4 in. long, 3 in. broad, and 3 in. 
deep, are required to bo piwki'd in a lioi of which the inside diraenaiona 
are 4 ft. 3 in. in lenKth, 3 ft. 4 in. in breadth, and 2 ft. 6 in. in depth. 
How many muxt be left out ? 
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^^^ 270^ In several countries the coinage has been arranged to suii 
^^H ibe deoimol notation. 

^^^L. In Fniiice, fidgiuni, and Switzerland the principal coin is called 
^^^^k Sranc, and this amount ia divided into 100 equal parts, called 

^^^H_ In ciinsequonce of the relation between the ceiitimo and the fradic, 
^^^Hp operations with nioue^ are much simplitied. 



f 



THE COlNAtJE OF CERTAIN COUNTIUES. 

iioplc, ei3 centimes = S' 13 Iranoa, 

09609 =596-09 franca, 

13 =-l3ofafraB0, 

a =03offtfrano. 



271. The reductkin of centimes to franca is tliereforo effeotad 
by inserting & decimal [)c)iiit to the left of tlie secoud figure from the 
, .«nd, and the roduction of irauca to centimua by removing the jwiat. 



. 




EXERCISE 141. 






Beduce t 


fraccB 










(1) 35O10 


(2) 


aiiil u. 


(3) '1035 c. 


'4) 


63340. 


(5) 16001 


16) 


3i001 0. 


(7) 15 0. 


S) 


57 0. 


(9) 4o. 


(10) 


3 c. 


Ill) Ic, 


U ') 


2-6 0. 


Beducs to 


centimes 










(13) set. 3 


0. (14) 


48 f. 95 0. 


(15) If. 15 c. 


m 


3f.8a 


(17) 5f.9c 


(18) 


25 f. 3 0. 


(19) 36 f. 


(20) 


60 r. 


(21) ear. 


(22) 


1201 


(23) 305 f. 


(24) 


400 f. 



Ckild-Standaid Oonntries. 



United £iDgdom 
Ldtiu Union 
Germany 
AuBtria-Hongary 
HaUtind 

Morwftj, Sweden i 
and Ilenmarli \ 
United Statea 
Turkey 

The States wliiob fono the "Latin Monetary Union" nre France, Italy, 
Switzerland, Belgium, and Greece, and tlieir coins are alike in quality 
and weiylit. The anme syatam has been adopted in part by Spain, but it 
lias not joined tlie Union. The franca and ceniimes ot Fraucu are how- 
ever call^ lirir and cinitsimi in Italy, peielas and cenliniot in Bpftiti, 
dnuliiiiui and kpta in Uieeoe. 



SMniinnt 


t^u 


E^^^,c 




Sovereign 


J13U0IG 


£1 


SOshillinDB 




4-4&03 


0-61.i. 




Marli 


5-5313 


Il-7i5<i. 


100 lifennige 
100 kreutaew 


Plorin 


9J099 


19-985rf. 


Florin 


9-3459 


19-84d. 


100 oenta 


Krone 


6-2227 


13-2<i. 


100 are 


Dollar (gold) 


23-2199 


49-2fe(i. 


100 cents 




102-0804 


ISi.OHd. 


100 piastres 
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Silver-Standard Countries. 

Name. Standard coin. Orains of Ane silver. Subdivigioiu. 

India Bnpee 165*0 16 annas 

Bussia Rouble 277*7221 lOOcopeks 

Mexico Dollar (silyer) 377*168 100 cents 

Exchange vaJtit. 

At the present time (Jan. 1899) the exchange valae of a rouble is about 
2s. ld.f and of a silver dollar about 1$, 11^., but these values vary with 
the market price of silver. A rupee is subject to special conditions and 
exchanges for about Is. 4d, 

EXCHANGE. 

273. In finding the equivalent in the monetary system of one 
country of a given amount expressed according to that of another, 
we determine what is called the rate of exchange. 

274. When English money is exchanged for French money, the 
Tumiinal rate is 25 francs ^or, more accurately, 25*22^ francs) for £1 ; 
and in the case of American money, one dollar (gold) for 48. 2d. 
These rates are called the par of exchange, and depend upon the 
relative weights of pure gold 

The use of the term par, to express the equality between the nominal 
rate and the actual rate, is similar to the use of the same word to 
express that the nominal value of a share or of stock is the same as its 
marketable value. 

EXERCISE 142. 

Exchange France. 

(1) £246. ISs. lOd. at 25 fr. 18 o. per £1. 

(2) £256. ISs. 4d. at 25 fr. 80 c. per £1. 

Italy. 
(3) £335 at 25 1. 20 c. per £1. (4) £460 at 25 1. 22 c. per £1. 

Greece. 
(5) £370 at 25 dr. 10 1. per £1. (6) £149 at 25 dr. 80 L per £1. 

Spain. 
(7) £85. 10«. at 9id. per peseta. (8) £92. lis. at 9d. per peseta. 

Portugal. 
(9) £450 at 4 mil. 110 reis per £1. 

(10) £565 at 4 mil. 180 reis per £1. 

Note. — 1000 reis=l milreis. 

Germany. 

(11) £632. 10«. at 20 mk. 86 pf. per £1. 
\ (12) £742. 15«. at 20 mk. 64 pf. per £1. 



\ 




EXCHAHQE. 



itllfl. 54kr. per£l. (H) £860 at lOfl. 3kr. per £1. 

Holland. 
(15) ^850 at 12 B. per £1. (Ifi) £233 at 11 fl. 93 o. per £1. 

NoriPiri/. 

(17) £1350 at 18 kroQO 17 iiro par £1. 

(18) £3574 ftt 18 krone 53 ore per £1. 

United Stale/. 
(19) £150. 10s. at 47ici. per dollar. (20) £180. yi. at iQd. perdoUar. 

Siiitia. 
(21) £370 at 6 r. 35 00. per £1. (22) £045at 6r. 45oo. per £1. 

(23) £108HtIU.9. 10 as. per£l. (24) £279 at Sg. 10. 4 as. per £1. 
POREiaiT BILLS OF EXCHANGE. 

275. Busiuoaa tr.iusactious between ono country and niiother 
ftre cummonly carried on with what, are called Foreign Billa of 
EzdULBge, or hiieflj, Foreign BlUb, by meana of which large 
Hcciiunta may be settled without sending from one country to 
auother any large quautitiee of gold or silver, 

276. The medium between a merchant who wants to buy a bill 
and a merchant who wants to sell one is generally a bill-broker, who 
sella to the oue and buys from tiic other. 

For eianple, eappoae A ia London aenda goods to B m Paris, and 
iuppose Cin Faria Bends goods ofeiaotly the same vatae to 1> in Xiondou; 
C then drawt a bill on D, wbicli bill Z> aceepU. 

This is a coae in which J> in London owes C in Paris eiactlyaB much 
tmBia Paris owes A in London, and the whole might be settled by D 
paying A, and B paying C. For IhiH purpose B in Paria majliQj the'n'li 
which C has drawn on D who is in London, and may st^nd it by post to A 
who is also in London. A then gets the money (rom Oand the matter is at 
an end, without any gold or silver haying passed between the two places. 

When I'aris owes London more than Loudon owes Paris, bUU on 
London are songht after in Paris, and a merchant there is willing to pay 
more for them than their jiomhial value; in Paris bills on London arc 
then at a premium, and in London at the same time bitli on Paris are at 



277. Tho rate of exchange, wliich i 
called the cotirse of excluui{e. 
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278. The following are examples of direct rates of exchange 
between two countries. 

In actual business transactions, brokerage, stamp dnty, interest or 
discount, and commission, if any, would hAve to be taken into con- 
sideration. 

The usual charges of bill-brokers for buying bills are ^ to ^t P^ ^®°^' 
Example 1 . A merchant in London buys a hill on Paris for 8534'4/rafic«; 
how much will Jiave to be paid when the course of exchange on Paris is 
25- 4k francs f 

The cost of a bill on Paris for 26*4 fr. = £l, 

.• 3634-4 fr. = £2^ 

25*4 

= £336. 

Example 2. A merchant in Paris buys a bill on Londoti when the 
course of exchange on London is 25*2 francs; for how much must the bill 
be drawn to be worth 8534*4/ra7ic« in Paris f 

The face value of a bill on London worth 25*2 fr.=£l. 

.8534-4 



8534-4 fr. = £ 



25*2 
= £338.13g.4J. 

Example 3. A debt of 8534*4 /rawcs is owed by a London merchant to 
one in Paris. The London rate of exchange is 25*4, the Paris rate is 25*2. 
Find which is cheaper; (i) to buy direct bills on Paris, or (ii) to instruct 
his creditor to draw upon him in London. 

From the solutions to Ex. 1 and 2 it will be seen that by the first 

method there is a saving of £2. 13g. 4<f. 

EXERCISE 143. 
Find, to the nearest penny, the cost of a bill of exchange iu London for 

(1) 65000 francs on Paris at 26*30 (francs per £1). 

(2) 86000 marks on Berlin at 20*60 (marks per £1). 

(3) 52500 florins on Vienna at 12*15 (florins per £1). 

(4) 68000 florins on Amsterdam at 12*1J (12 fl. 1^ stiyers per £1 ; 
^ lfl. = 20 stivers). 

(5) 75000 kronas on Stockholm at 18*40 (kronas per £1). 

(6) 62500 lire on Genoa at 26*82i (lire per £1). 
m 40800 dollars on New Tork at 4 -85 (| per £1). 
(8)\ 7528 rupees on Bombay at 1«. id, (for 1 rupee). 

(9) 3^50 roubles on St Petersburg at 25 J (pence for 1 rouble). 

(10) 8o^0 milreis on Lisbon at 35^ (pence for 1 milreis). 

(11) 407^taels on Shanghai at 2s. 5d. (for 1 tael). 

U2) 5080\dollars on Hong Kong at Is. lOd, (for 1 dollar). 
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- <13) If £1 in Prance eicbanfies tor 25-2 Eranea, and if 20 franna in 
Bngliusd exchiuige for ISs. 'Jd., buw much do jiou lose in £100 by tha two 
GxohangeB ! 

(14) A London mi>rahant wishes to pay a, debt of 4500 franca to one 
in Paris, v/hea esabauge is quoted at 25'4 in London and 2515 in Parts. 
What gain is there to the former if, instead of remitting, he allows him- 
self to be drawn upeoT 

(16) A London merchant viahea to paf a Berlin merohant fur gooda 
leceived, and finds the rates of eichanga are — London on Berlin, 20'S3 
marks for £1; Berlin on London, 20-27 marks for £1. Which will be 
the more advantagooua — for liim to remit bills to Berlin, or allow himself 
to be drawn upon in London ? 



THE UETBIO SYSTEM OF WEIQHTS AND MEASURES. 

279. A decimal sjstem of weighta and nieasiii'es bused on the 
])rinciplQ that each unit in it i» ten, timea as gi-eat aa the next 
smaller has beeo adopted in Franco and most European countries. 
In England it ia used chiefly for scientific meaauremonts, but is now 
legal for general uaa 

The unit of length is the metre, whence the system ia called the 
Metric System. The metre can be readily compared with the 
English yard, for its length is a little more than 3 feet 3J inches. 

Multiples of the metre are distinguished by prefixes derived from 
tha Greek : — 

deca =10, kilo =1000, 

hecto=ioo, myTia=1000(J. 

Sub-multiples are distinguished by iirefiiea derived from the 



deci = ["([th, 
Thus the Tajjlb o 



centi = ,^ath, miUi^ 

Lknuth is as follows : — 



It) metres (m.) =1 deca-metro 

(Dn,.) 
10 deoametrea = 1 hecto-metre 

(Hm.) 
lOiieolometres^ 1 Idlo-metre 

/ (Km.) 

10 kilometres =1 myria-metre 
(Mm) 
abbreviations usually employed 



a metre = J doci-metre 

(dm.; 

Yhn "f ^ metre — 1 centi-metro 

(om.) 
ibW "f "■ inetre= I milli-metre 



™ 



1 



givou ill the brackets. 
The reduiibiou of weights aud measures expressed in tht 
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metric system can therefore be performed very simply by inserting, 
or omitting, or changing the position of, the decimal point. 

For example, the length which is represented bjr 6 kilometres 
5 hectometres 2 decametres 7 metres 8 decimetres 3 centimetres may be 
expressed as 6*52783 kilometres, or 65*2783 hectometres, or 652*783 
decametres, or 6527*83 metres, or 65278*3 decimetres, or 652783 
centimetres, or 6527830 millimetres. 

Example 1. Reduce 46*451 Ktiu to metres. 

Moving the decimal point 8 places to the right gives the result at 
once. 

Thus 46*451 Km. =46451 metres. 

Example 2. Express 5343*258 cm. in kilometres. 
Moving the decimal point 5 places to the left gives the result at once. 
Thus 5348-258 cm. = -05848258 Km. 



EXERCISE 144. 



Express in kilometres 



(1) 753*452 Hm. (2) 

(4) 4200*75 dm. (5) 

Express in metres 
(7) 63246 Km. (g) 

(10) 75298 cm. (H) 

Express in centimetres 
(13) 5247*565 Km. (U) 

(16) 427*528 dm. (17) 

Express in millimetres 
(19) •0017562 m. (20) 

(22) 7*425675 r>m. (23) 



84-4325 Dm. 
8524*256 cm. 

78245 Dm. 
93452 dm. 

40-130685 Hm. 
•00275 m. 

385725-2 dm. 
•0000875 Hm. 



(3) 352-565 metres. 
(6) 4503-0275 mm. 

(9) 42869 Hm. 
(12) 96452 mm. 

(15) 825-0076 Dm. 
(18) -00075 Hm. 

(21) 5275*65 cm. 
(24) -5487575 Km. 



281. The miit of area is a square of which each side is a metre 
in length. It is therefore a S(iuaxe metre. 

In measuring land on a small scale it is customary to take as 
miit a sqtuire decametre^ or a square whose side is 10 metres in 
length. This is called an axe. 

Only two other denominations are in common use; viz., 

100 ares = 1 hectare (2J acres nearly), 

*^^^ xiiF ^^ *^ are= 1 centiare. 

The areas of farms are expressed in hectares ; the areas of 
countries and departments are expressed in sqiLare iktlometres. 
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282. The unit of volume ia a cable metre. In measuring wood 
this in called a st^re. It in equal tu 35^ cub. feet nearly. 



litre, und is equal in volume to & cube of whioh each edge \n a 
decimetre in length. It is therefore a cubic decimetre. 
Its multiples and stib-mnltiplea are 
10 litre8=l decalitre (Dl.) ; ^ of a litro=l decilitre (dL) 

1001itre8=l hectolitre (HI.) i y^jr of a litre=I centilitre (cL) 
1000 lit.r«8 = l kilolitre (Kl.) \ ,ji^of a litre=l millilitrefnd.) 

A litre=l| pints nearly; 1 kilolitre =37^ buahols nearly. 

284. The unit of weigitt is the weight of a cubic centimetre of 
pure water. This weight is called a gramme. 

For ordinary purposes only the graumo (g.) and the kilogramme 
(Kg.), are used. The latter is commonly called a kilo. 

A kilogramme — ii J lb. avoirdupois nearly. 

EXERCISE 145. 

(1) If a kilo, be eoDBl to 2^ lb., how many grammeB make 14 atona 
(avoir.)? 

(2) How many kilos, are thera in 720 lb., if 100 kilof. are equal to 
1-9684 owt. 7 

(3) How miiuy kilometrea may be measured from 393'T08 miles, a 
metro being taken to be equul to 39'37I18 inches 1 

(4) Express 89} miles in metres, 33 metres being taken to ba equal 
to 35 yardfl. 

(5) A kUometre being 1093-038 yaTdn, find, to two places of deoimaJa, 
how many metres there are in 5 miles. 

(6) Find the value of 1-7625 metres of cloth at 3-78 tr. por metre. 

(7) Find the cost of 9i-l%T> kilos, of butter at 3 fr. 44 o. per kilo. 
(lfrauD = H)0 centimes.) 

(8) Give, in English money, the value of 2 yards of silk worth 
GJ franoa per metre. (1 metre = M-37 inohoa ; 1 frauo = 9'4 pence.) 

(G) How many baura will a train, going B.t the rate of 25 miles per 
hour, take in travelling from Paris to Madri'l, a diBtance uf 1450 kilo- 
metreR? (1 me(re-39-3T08 inohes.) 

(10) The annual rent ot a hectare of land is 130 francs; find the 
rent of one acre in English money. (25 francB=£l; 100 beetores 
= 247 aorea.) 
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THE CALCULATION OF PRICES. 

Mental Rules. 

285. The following rules should be known for the mental calcu- 
lation of certain prices. 

It is not quite desirable tJiat a pupil should burden his memory with all 
these disconnected ruleSy but he should endeavour to grasp the principles 
which underlie them. If he can do that^ he will soon be able to invent a 
rule to suit each case as it occurs. 

(1) To find the cost of a dozexL 

Beckon the given cost of one article in pence, and call the pence 
shillings. 

Thus the cost of 1 dozen @ Is, Ad, = 16«. ; 

and the cost of 1 dozen @ 2«. 6}^. =308. 6(2. =£1. lOs. 6(2. 

(2) To find the cost of a gross. 

Note. — A gross = a dozen times a dozen. 

Thus the cost of 1 gross @ Is, 4(2.= cost of 12 at 16«. = £9. 12/r. 

(3) To find the cost of 48. 

Beckon as many shillings as there are farthings in the cost of one 
article. 

Note. — This method can be applied to numbers such as 384, 432, and 
528, when the number of dozens is large. 

(4) To find the cost of a score. 

Beckon the given cost of one article in shillings, and call the shOlings 
pounds. 

Thus the cost of 1 score @ Is, 9d, = £1, 15«. ; 
and the cost of 1 score @ £1. 2s, 7(2. =£22^^ =£22. 11«. 84. 

(5) To find the cost of 240. 

Beckon as many sovereigns as there are pence in the cost of one article. 
Thus the cost of 240 @ 1«. 6(2. = £17. 

(6) To find the cost of 100. 

Beckon as many pence and twice as many shillings as there are 
farthings in the cost of one article. 

Thus the cost of 100 @ 8i(2. = 34(2. + 688.=:£3. 10«. 10(2. 

(7) To find the cost of 365. 

Beckon as many sovereigns, as many half-sovereigns, and five times as 
many pence as there are pence in the cost of one article. 

Thus the cost of 365 @ l«.5(i.=£17 + £8. 10«.+86(2.=£26. 17«. Id. 
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' (8) To ftnil the coEt of 313. 

Keckon as tnauj sovereii^na, cfowdh, ahiUings, and pence as there are 
ponce ill the cost of one article. 

Thna the cost ot 313 (flJ 6«. 9(i. = £81 + (5». x 8!) + HU. + 81d, 

= f Sl + f 20. fis. + £4. 1». + 6«. Oif. 

= fil05. ia«, 9J. 

(9) To flnd the coat of cmy number of artlcleH. 
Find the cost of the nearest multiple of nny of Uio above niimbeta, md 

add or subtract the coat of the remainder. 

TliUH (by Rule 5) the cast of 239 articles @ Is. M. 

= i;i7-17d. = £16. 18«- Id., 
and the oost of 241 artioles (fli Is. 6ii. = £17 + 17(1. = £17. Is. 5d. 

(10) To And the coat Of a hundTedireisht, when the price per lb. 

Multiply 9«, !•/. by the number of pence in the price. 

til) To find the cost of an? number ot articles at 6k. Stl. and other 
Bllanot parti of £1. 

Moltiply the narober of articles bj the fraction which eipreBses the 
relation that tlie cost of one artiole betirs to £1. 

At 6a. Sd. the numbvr of £'s in the cost ia ono-thini of the number of 
articles. 



and i 

I. l^^l 



HoTE.— We proceed in a similar manner when the prices are saoh aa 
it., 5s., Is. Hd., 1«. id.. U. 3d., ISb. id., 1S«., etc. 

(12) The above mles must he modiSed for suoli prices aa the 
following : — 

{a) ktii.id. Sinoe4a. 2d. =£^ = £^, 

add to the number of articles and divide by 48. 

<b) AiCi.Sd. Since6>.3cI. = £A-£sS>add0anddivideb733. 

(c) Atl6«.8d. aincelfl«.ed. = £i = £ij,6dd0antidiridebjl2. 

id) At £1. 13*. id. Sinoo £1. 13». 4iI. = £J = £¥, 

add and divide bj 6. 

(e) At £10. 13j. id. Sinoe £16. 13*. 4il. = £Y = £'a'. 

add 00 and divide by 6. 

(/) At 12>. 64. Since 12«. Gd. = £; = £ ^ , add and divide by 16. 

(3) At 88. id. Since 8«. 4d. = £i J. add and divide by 24. 

(h) At2i.7id. Since 2<. T4d. = 2s. (iii. + ^ of 2>. &{., find the cost 
at 2t. fid., and add a BbilUng for evuiy sovereian in that ooat. 

Note.— We proceed in a similar manner when the priees are anoh as 
St. 6d., 10s. 6il., and Ta. 

(j) At ia.i^d. Since2s. 4Jd. = 2s. 6d. -^or2a. 6ii., find thecostat 
2a. Bd,, and subtract a shilling for every BovarBian in that cost. 

Note. — We proceed in a similar manner for such pricta aa is. 2d,, 
9i. Gd., and lOid. 
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BTfAMTWATIOH PAPERS. 



I. CoLutaE or PsECErroBB. Jdniob Fobhb. 






1. If in IG years 1196621 emigranta left Eogland for Canada, 30t82(W 
for tlie Uulted States. 708236 foi AaBtrnJia and New Z(>alaD<l, and 93113 
fur utlier places, how man; emigracta were there in all F 

Find Ilia average ntinibet leaving each year. 

2. From three millious three thousand ajid three take one million 
ity thonaand and seventeen. Explain each step of the working. 

3. Divide GU948G by 33 by two methods. 
_ Bedace 7482 halfpunoe to pounda ; also, find how many threo- 

penuy-piecea would be worth 674'J half-guineas. 

5. How many ounces are there in 11 tons 25 lb. 7 

6. What is the valae of 97fi3 sewiag-macliineB at £3. 14<. G|cl. each! 

7. If I bought 3 cwt. 19 lb. of tea for £33. 10<., what did I give 
per lb.? 

8. Beduce fJlf to its lowegt terms; also, bring to their least oommoD 
denominator f , i, ^,, and ^. 

9. Beduoe | of J of ^, to a simple fraction in its lowest terms, and 
then divide it by g. 

10, Make ont a bill for the following articles ; show how it ehoald be 
receipted, and say how much change there will be after payment with a 
£10 note ■.~^ owt. of firewood, at It. 9(i. per owt. ; 26 lb. of soap, at 7}d. 
per lb. ; r,i lb. of tea. at 3i. id. pec lb. ; 34 lb. of HUKur, at 5id. per lb. ; 
itj yards of flannel, at la. lljjil. per yard; 29 yarda of calico, at lOJd. per 

n. CoLLGae or Fbeosfiobs. Junioh Foaus. 

1, What ia the difference between six millions five hundred thousand 
ftnd four, and two millions ninety thousand and nlue ? 

2, Explain the meanings of Short Division and Long Division ; and, 
by both methods, divide 17*28576 by 576 (which equals (i x 8 x 12). 

3, How many half-Uoura ace tliere between 10 a.m. on March Sth 
and 11 p.m. on November 13th? 

4, U an ounce of gold is worth £3. 17!. lOiii., what weight of the 
metal could be bought for £934. 10».? 

Ik 5. In a bicycle race the Srst man won by 17a yards 8 incbes. 

B many tarns oC his front wheel (measuring feet 4 inehea round) w 
^L Becoud man behind? 

^^^_ 6. I^ T <^wt. 2 qra. 14 lb., how many half-ounces are there? 
^^^L 7, Find the value of KXI8 horses, each worth £37. 1S>. 
^^^B 8, Addtogether {, ,\, I, If; anddividetheaumhy 7. 



d) vms the 
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9, Multiply the difference between ]*, of J and i ol j b j 12, 
10. On the day aoiumemorating the Queen's long reign a party of 
44 peopla wetit for a holiday. Each pnid li. 6Jii. for railway fare. On 
reaohlug their deBtination, half of them went on the water, and weie 
charged Is. 21ii. each forboatliire. One-eleveuthof them tookacarriaRe, 
nliidu cost each Sa. 9fil. One-fonrth of them liired bicycleE, for which 
each paid Z>. 3yi., and the rest of the original party eptut, in various 
ways, 6>. sjil. each. How mui^h dli the whole outing ooaC ! 

nL CoLLBOE or Pbeceptoks. Juniob FonsH. 

1. Write in words TOlOll. Wliat would tha number become on 
removing the Sgure 1 on the extreme right 7 

2. If the popolation of one town is one million seven hundred and 
seventy-Hii thousand Gve hundred and tifty-eii, and that of another 
2036S2, how many more people are there in the larger than in the 
amoller town ? 

3. How macy Btrokea does a olock (which Btrikea hoars only) strike 
in 2i hours ? And how many in tho year 1896 7 

4. A farmer bought 5S8 aheep at £1. 12i. &j. each. What did the 

flock CDBt ? 

5. How many men could be paid 16i. 4J(I. each from a bag contain- 
ing £266. 5i.6i2,7 

6. If a bicycle wheel meaeurea 6 feet 8 inches round, how many tine! 
would it turn in 5500 yards F 

7. Out of a bos containing 3 cwt. 2 qra, 14 lb. of sugar, how many 
half-pound parcels could be made? '■ 

6, How many minutes has a child lived in S years 3 weeks, reckon- 
ing one leap year? 



10. A man travelled 417 miles by steamer at a cost of IJii. per mile; 
914 miles by train at Sid, per mile ; SD miles by coach at 6^d. per mile ; 
128 miles by palanqum, requiring IS bcarera, the total wage of each 
bearer being £1. 17b. ajd. How much did thJe whole journey cost for 
convey anctis 7 

IV. COU^OB OF pBSOBMrOIta. ThIBD CLiSfl. 



2. Divide 12345678 by 6f)T, using the factors 7, 9, t); and explain 
how you obtain the remainder. 

3. How many soms of 14i. SJd. may be paid out of £404. 1». Ija.? 

4. Itednoe 11 million pounds to tona, and 9 million square inches to 



m 
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5. A cyclist travels one furlong in 25 seconds. At this rate what 
distance can he travel in an hour ? 

6. Fiud the prime factors of 1287 and 2145, and their greatest 
common measure (highest common factor) ; and the least common multiple 
of 7, 9, 14, 24, 27, 54. 

7. Add together Sf, 4f , 5f , 6|, 7f ; and find the difference between 
4.|and5f. 

8. Simplify -^^-^j- -^3^--^--. 

9. A man pays £6. ISs, 4c2. income tax, when the tax is at 8d. in the 
pound, and £160 of his income is free from the tax. What is his income? 

10. Find, by Practice, the value of a crop on 10 ac. 2 roods 27 poles 
of land at £12. 168. 8d. per acre. 

y. GoLIiEOB OF PRBOEPTOBS. ThIBD ClASB. 

1. Divide (i) 14835879 by 729, by Long Division ; (ii) 47347 by 63, ^y 
repeated Short Division. Show how you get the remainder in the latter 
case. 

2. Multiply £4327. 16«. 4ici. by 729. 

3. How many sums of £27. 2«. 9d. may be taken out of £379. 4«. 9d. ? 
If any sum be left, how many children may have sixpence each from it? 

4. Beduce 104 tons 17cwt. Sqrs. 141b. 7 oz. to ounces (avoir.). 

5. If 14 equal packets of tea weigh 8 qrs. 17^ lb., how much will 1047 
similar packets weigh ? 

6. Obtain (i) the sum, (ii) the difference, (iii) the product of the 
mixed fractions 17f and 27f ; and express all your results in the form 
of mixed fractions. 



7. Beduce ^ , j^ f ^P^ "^ ^ to a single fraction. 



8. Obtain, by Practice, the value of 187 yds. 2 ft. 9 in. of gold braid, 
at £2. 158. 6e2. per yard. 

0. In an orchard I notice there are 14 pear trees, twice as many 
apple trees, and 7 times as many other trees as there are apple and pear 
trees together. How many trees are there in all ? 

10. Determine the length of road between the 1st and 35l8t telegraph 
posts, any consecutive two of which are 1 fur. 24 po. 2| yds. apart. 

11. A linear mile containing 1760 yards, prove that there are 640 acres 
of land in a square mile. 

VI. College of Pbeceptobs. Tbibd Glass. 

1. Multiply 14830201 by 3851, and verify your answer by division. 

2. Divide 135 tons 4 cwt. 8 qrs. 14 lb. by 42 ; and reduce miles 8 fur. 
SOpo, 1yd. 2 ft. to feet. 
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3. From 271 timea i.35. 49. 2(£, lake £9441. Of. Hd.. and divide the 
remainder by 89. 

4. 1 buy 600 ontnges at 2 for three-liolf pence, and a^i^Bm SOO more at 
S tor Ihreepeoce, after whioh 60 of the better sort are eateui I then Bell 
the remaiader at five farthings each. How much do I gain or lose? 

6. Caldulate, by rractice, the ooal of 1896 boxes of cigara at 
£1. IB*, bid. each. 

6 In what time will a careful workman save £4S. 14i. 3d. vho 
eama weekly £2. 10». S^d., and eipenda in live Heeka £7. 12(. Jld.? 

7. Find the greatest common measure of 75G82 and 42337, and the 
least commoD multiple of 12, 20, 24, 5i, 61, 63. 

8. Find the value of ^ + ^i+Si + ^. Find alao the diflerenoa 
betwijen U| and 4J. 

9. Beduce to their aimpleat voluea : — - 

(i) (3ix5ixI)-(l'<VT); (ii) A>'^''i^- 

■ 10. A clock, which loses minutes in 16 hoars, is 5 minutes loo faat 
at midnight on Monday. Wliat time will it indicate ou the following 
Xburaday at 5 o'clock in the afternoon, true lime? 

TH Caubrisoh LocAin PnBLiunMBi. 

□ thousand and 

2. How roany farthings are there in £159. 17». lljii. 7 

3. Find the total oost of three dozen pocket-handkerchiefs at Id. lOif. 
each, 29 collars at 9^(1. each, and 13 neckties at 1). lljti. each. 

4:. Beduce 735934 oimcea to tooB, eU. 

5. Find the valoe of 4^, +GH + IIH + liA ■ 

6. Siniplityil^6f-=-3i. 

7. Express f || aa a decimal ; and find the value of BS'S kilogrammea 
of copper at 2 francs 6 centimes per kilogramme (1 franco 100 centimes). 

8. Find the value of U of £1 + 1 J of 10«. 6d. + 3H of £1. U. id. 

g. If A of an estate be worth £4665, what is the value of tha 
remainder ? 

10, At what rate per cent, per annum will £12 amount to £13 in 
2^ years at simple interest? 

Vm. ClM3IMVOB LOCIL. PilEIJHINAItV. 

1, Subtract fourteen mdliona aeven haudred and two thousand and 
fifteen from one hundred millions eighty thousand and twenty. four, and 
eipresH the result in words. , 
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2. Divide 8276181 by 723. 

3. What sum of money will it take to pay the following bill: — 
14 lb. of pork, at Gjd. per lb.; lOJ lb. of beef, at lO^d, per lb.; 1^ doz. 
kidneys, at Ifd. e&oh ; 9 lb. of sausages, at S^d. per lb. ? 

4. Beduce 3 tons 2 cwt. 7 oz. to oances. 

5. From ^+Zl^ take 2^ + 3^, 

6. Simplify 3ix2fx If -^2i. 

7. Add together 29024, 125-31, -09063, and 671. 

8. Find the sum of *0975 of £6. 5«. and -3125 of £1. lOs. ; and reduce 
your result to the decimal of £3. 

9. What wiU be the rental of 30 hectares 75 ares of land at 8 francs 
5 centimes per are ? (1 hectare = 100 ares ; 1 franc = 100 centimes.) 

10. Find the simple interest on £982. 7«. 6(2. for 4 years at 32 per cent, 
pi r annum. 

DC Oxford Local. Pbeumihaby. 

1. From one nt^illion one thousand and one subtract the third part 
of it, and express the remainder in words. 

2. Divide 1 mile 1 fur. 5 po. 4 yds. by 27. 

3. SimpUfy5J-2J + Jof5J. 

4. Beduce 3 qrs. 3 lb. 8 oz. to the decimal of 1 cwt. 

5. Multiply -1264 by 1-00876. 

6. If a person whose income is £262 a year spends five-sixths of it, 
and gives away £21. 16«. 8d, ; what fractional part of his whole income 
will he have left ? 

7. What is the value of an ingot of silver weighing 576 ounces, if 
22 ounces of the silver are worth £2. 9«. OJd.? 



X. OxpoBD Local. Pbeliminaby. 

1. Divide thirty-three millions ninety-nine thousand and sixty-six by 
three thousand and six, and express the quotient in words. 

2. Multiply 3 qrs. 10 lb. 8 oz. by 112. 

3. Beduce 2 dwt. 12 grs. to the fraction of 2 oz. (troy). 

4. Simplify the expressions : — 

(i) 2^ + 3i-4i; (ii) 2ix43*,-3i. 

5. Divide 3-9963 by -21. 

i 6. Find the cost of 6 miles 5 furlongs of wire at £1. 13^. 4d. a mile. 

7. If it costs £1. 10«. 3d. to run a train 11 miles, how much will it 
oost to run it 150 miles under the same conditions ? 

f S, Find the simple interest on £360. 10«^ for 5 years at 4 per oent» 
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^W .,1. Simplifj (i) 23-H+_3i-4i7 (ii) 7Ix*t-^5f. 

2. Bedaoe ■0'i75 and -DittS tu vulgar fractiona in their loneat terms; 
and find the valna of -017 ol £9. Is. 8d, 

3. A BO-oalled 9 gallon oank of beer oontaiDB lesa than tie right 
quaotitj b; 2 gills. How many half- pints of heer can be drawn from it? 

4. Find the rent of 7 acres 2 roods 20 poles at £1. 11*. Gii. per aore, 

5. niaib.3oz. coHt6..0|rf.,whatwillbathecoHtof2ov,t.lqr. 3lb.? 
S. Find tlie simple interest on £708. Gs. 6d. for T^ years at 6 per cent. 

7, Find the aquare root of '705 eortect to three places of decimals. 

8. A man has to be at a certain place in a certain time. If he walks 
at the rato of i milea an hour, he will be 5 minutes late ; if he walks at 
the rate of 5 miles an honr, he will be 10 minutes early. Find tlie distance 
he has to wait 

g. The debts of a bankrapt amount to £2134. 10«. 6^. Hia assets 
oonaiBtof property worth £916. 15s. 4d. andof ahillfor £513due4 montlia 
hence, simple interest being teokoued at 4 per cent, per annum. How 
much in the pound can he pay his creditors ? 

10, What money inusl be invested in a 4 per cent, stock at 85, to 
bring in a net income of £529 per annuui, when the inoome-tai is lOd. 
in the pound, brokerage being reckoned at J per cent. 7 



w 
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2. Bivide '021 by the product of 1'6 and SS; and sxprees as a 
decimal oF a hundredweight the {liflereuce between -063 of a quarter and 
■42 of a pound. 

3. Multiply 5'62i by 3^ ; and fiud the value of -OBSS of £1. 

4. Find the cost of 6 ax. G dwt. 16 fira. at £3. 7s. 6d. per oz. 

5. If jt, of a too of metal is worth £6fl, what is the value of 5J tons? 

6. In how many days will the eimpie interest on £2433. 6s. 8d. at 
5 per cent, per annum amount to eiactly £100? 

7. A can do a piece of work in 3 days, which B can do in 3J da^. 
If i'a wages are 3Ba. Hd. a week, and B'e wages 27s. M. a week, what 
wonld A receive for doing a piece of work whioh B would do for £5. lOi. ? 

8. A train takes 20 minutes longer to do a jourQey when it in 
running HI miles an hour tlian when it is numing 30 miies an hour. 
Determine the length of the journey. 



182 EXAMINATION PAPERS. 

0. On what sum of money would the oompoand interest for 3 years 
at 5 per cent, per annom exceed the simple interest by £38. 28. 6^.? 

10. A rectangular tank, with sides and a bottom 1 inch thick, is 21 ft. 
long, 7 ft. 8 in. broad, and 11 ft. 1 in. deep, when measured externally. 
How many ounces of water will it contain, if 1 cubic foot of water weighs 
1000 oz. ? 



Zm. Cambbidgb Locaii. Junioir. 

1. An engineering firm consumed seventy thousand and ninety tons 
of coal in three hundred and sixty-five days. Pind the average consump- 
tion per day, correct to the nearest pound. 

2. Express as a simple fraction in its lowest terms ^7 J^ . 

3. Find the cost of 3 tons 3 cwt. 3 qrs. 12 lb. at £12. 16«. M. 
per ton. 

4. A merchant buys 485 metres 70 centimetres of silk, and pays for 
it 3764 francs 20 centimes. Find the average cost per metre in francs 
and centimes (the answer to be correct to the nearest centime). 

5. Simplify (-09 + 2*069) -j- (-905 - -89103). 

6. Find the simple interest on £389. 6^. Sd, for 75 days at 3^ per cent, 
per annum. 

7. SunpUfy -6918 of £8. 9«. 7d.--056i of £90. 4«. 8id. + -46875 of 
4 guineas. 

8. Find in yards the length of fence required to enclose a square field 
containing 7 acres 2 roods 18 poles 19j^ sq. yds. 

9. The rateable value of a parish is £35130. Find the lowest rate 
per £ at which a rate, expressed in pence and half-pence, must be made 
BO that the total receipts may exceed £3000. 

10, A man ib vests in 4) per cent, stock at 123^. What percentage is 
he actually receiving upon his outlay, after a deduction of M, in the £ 
has been made for income-tax? (Brokerage to be neglected.) 



ZIV. Gambridob Local. Juniob. 

1. Multiply seven hundred and eighty- three millions twenty-four 
thousand and nine by eight hundred and seven. 

2. A man's yearly income is £741. Vis, M. , and his daily expenditure 
a guinea and a half. How much did he save in the year 1894 ? 

3. Find the sum of 16 94, -00037, 1-79376, 2-185, and -090087; and 
divide SO'9S9735 by -473. 
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Find the coat of 8 kilom^trta 2j matres ot silk ut fi fraaca 
76 contimeB per mdtca. 

(IMlometre^lOOOmetrsB; 1 frano = 100 oentimeH.) 
6. Imd, by Praotiue, the coat of 5 Ions 3 cwt. 3 irs. 27 lb. 12 oz. at 
£11 per owt. 

6. Find the Biniple intereat on £2020. V)i, at 4.^ i>et' cent, per luiDnm 
for 15 months. 

7. Simplify 3^~i[°[}j ; '"dako 

(ilof Ira. Sfur. + Aoflpo. 2yda. + (^0f2yd9. 2 ft. 6in.)x ^. 

8. A bug contains £2ti. 6s. in balf-crowna, fluriua, and ehillingB. 
TherB am three times aa maayflorina and four tiraes as many eliillinga aa 
halF-Cfowns. Find how many coins of each kind the bag aoctains. 

9. A carpet 19} ft. by 16J ft., aitd costing Si. per square yard, is laid 
dowQ in a room neaeuring 23 ft. by 17 ft., and the reat of the floor 
ia ooTered with Boor-oloth at 6^. a aqnare foot. Find the tolai cost 
correct to tho nearest penny. 

10. If a man gain 8 per cent, by selling eggs at l>. 3d. a Boore, how 
much per cent, would he gain by selling them at la. a dosen? 

11. A and B can run at the rate of 12) and 12-^ niilits an hour 
respectively. If A give B ten yards' start, in what lime will he overtake 
him ? When A has nin a mile will be be in front of or behind B 1 

12. A person invests £7878 in 2| per cent, consols at 101, and pays 
income-taK at Sd. in [ha pound ; on the stock rising to 103 lie seUs out 
and invests the proceeds in railway stook at 156, yielding 6 per cent, free 
ot inoome-tax. Find the increase in his net income. (Brokerage to be 
neglected.) 

3CV. CotLBOS or Pbbckftoks. Skoond Oi-iss. 

1, If Neptune he 2700920000 milea dialant from the Earth, and if 
light travels at the rate of 185000 mllea a. second, in 'what time wiU It 
traverse the space from one planet to the other ? 

2. A ahopkeepBr sella a variety of articles at ^li., |ii., liii., SJiJ., Tii, 
U. 7J(i., and 2s. reapectivelj. What will his bill for 6 doacn of each 
amount to, allowing a fourth part off for ready money? 

4. Bivide -012003821 by -427. 

5. Add togother, without reduoing to Tolgir fractions, -tS, 2-85, and 
15'996, giving the result (i) ia the form of a reenning decimal, (ii) in that 
of a vulgar fraction. 

6. Obtain, by Practice, the value ot aao tons 7 cwt. 3 qra. 25 lb. of 
cool at £1. 31. id. a ton, to the Deareat penny. 
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7. A large square court is paved with square tiles measuring 9 inches 
each way. Of these there are 167281. What is the length of each side 
of the court ? 

8, If 24 men, working 10 hours a day, dig a trench in 14) days, in 
how many days will 29 men, working 8 hours a day, dig one three times 
as large ? 

0. What will the simple interest on £10723. 10«. at 4^ per cent, per 
annum amount to in 5 years ? 

10. What is the present value of £3420, due 4 years hence, reckoning 
interest at 3 J per cent, per annum ? 

11. Express 9 grammes 8 centigrammes 8 milligrammes as a decimal 
of 4 kilogrammes 9 decagrammes. 

12. The base of a certain cube contains -0625 square metreo. Suppose 
the length of each of its sides increased by the fourth part of a metre, 
what will then be the cubical content of the resulting cube ? 

13. A farmer owns a certain number of horses worth 26 guineas each, 
the same number of <tt ^i8. lOs. each, twice as many pigs worth 
£2. 158, 6<2. each, an i ^us of poultry, equal in number to all the rest, 
worth on the whol. ju54. 28. 6<2. The value of all this stock ie £486. 16«. 6d. 
How many ani^Sals of each kind has he ? 

XVI. CoLLEOB OF Pbeobptobs. Sboond Class. 

1. Determine the value of seven millions one hundred and twenty- 
eight trinkets at Is, 4Je2. per twelve dozen. 

2. How many telegraph poles will be required for wires extending 
'"^iles 3 furlongs 16 rods, supposing the luteal between any two poles 

to be 99 feot ? 

3. If 3 bheep per acre are sufficient for prairie land, how many sheep 
may feed upon a picrt 240 miles long by 18 miles broad ? 

4. Beduce 6J - { 13| x ^ of |-J + ^ of t/>^} to a single fraction in its 
lowest terms. 

5. If, in a division sum, the dividend is 483*758 and the quotient is 
99*95, what is the divisor? 

6. Add together 4-5, 6-6, 7 '16, and 8-279. 

7. Find, by Practice, to the nearest penny, the value of 11 tons 
17 cwt. 3 qrs. 21 lb. at £4. 17«. Qd. a ton. (Most easily done by Decimals.) 

8. Obtain the amount of £72652. 10«., when put out at 4^ per cent. 
simple interest for 5^ years. 

9. Sqvare 11-111. 

10. Obtain the square root of 49381*7284. 

11. If a French kilometre be taken as containing 1093*4 English yards, 
what fraction will 7 decametres be of 49 miles ? 
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12, If a litre equals a cubic decimetre nnd contalnB 176 pints, hnw 
man; (i) Lectolitrea and (ii) pints, will tie contained ia a tank whose 
oapaoi^ IB 32 cnbio beutometres ? 

13, An exhibitioii has 175S5 visitoTB. Of these a Afth hold sesson 
tickets, each coBtiag a oertain utimber of half-soveri!i(;ni). A fifth 
of the Temaiader purchase da; tickets ouating the like nnrober of half- 
ocowna; and the rest pa; the same number of sbillinga for their evening 
tickets. The proceeds of the eihibition are £7991. 8s. What nere the 
three entrance charges? 

RXVIL MiNOB SCH0I,ARBIIIPB. LoMUQN CoUNTY CoUNClI., ETC. 
Pari 1. Rttlee. 
i. Divide eight njilliona seven hundred and ninetj-qna thoufliind six 
hundred and Sve bj eightj-eight. (Use factdrti.) 

2, Multiply 5 tons 13 Cwt 17 lb. 10 oa. b; 9. 

3, Bedaca 130840 inches to furlongs. 

4, Simplify H of 51 + ^i^-^. 

5, Reduce 2J of £S. Ui. to the fraction of 2,»b of £i. ^:- tx 

6, ExpresB as decimal fractions 13| and 23^. Divide -035 b; COO. 

7, Whatis the difference in pouudfl between 3^ of 3 qr. 2S lb. and -95 
of4awt. aqr. 201b.? 

8, Find, by Practice, the cost of 37 bush. 3 pks. 1 gnlL at £i. 7». 6d. 
per bushel 

g. Make out a bill for the following articles: 31 lb. at li. lid. 
per lb, ; 14 lb. at 2|<i. per lb. ; 7 lb. at 1«. TJcI. per lb. ; 8 lb. at BJd. 

Fart 2. ProbUmi. 

10. The smaller of two numbers is 783, aud their difference is 150; 
what is their Bum f 

11. I bought 12 chairs at 8>. 9(1. each, and broke two o( them ; at how 
much each muat I sell the others so as to lose no money on the whole 
tranaaotion ? 

12. A man wishes to pay three bills of £15, £9. 15<., and £10. I7«. Gd. 
by means of one kind of coin ; which lb the largest eoin lie can UKe ? 

13. Find the cost of a carpet for a room 33 leet by 11} feet, the 
carpet being 27 iuches wide, at it. per yard. 

14. II 1 metre is equal to 1-1 yards, and 1100 yards equal to 1 verst. 
Sad how many versta there are in 2876 metres. 

15. 'What sum of money will earn £100 in two years and twenty 
days at 2i| per cent., simple interest ? 

16. Three men own a house worth £825 ; one hfti -ft °' ■'. *"* ^^ 
second has |; what is the value of the third man's share t 
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17. If a litre is equal to *22 gallons, find to the nearest penny the 
value of a pint of liquid worth £2 a litre. 

18. A. can do a piece of work in 10 days, and A and B can do it 
together in 7 days ; in what time can B alone do it ? 

19. If 10 compositors, each of whom sets 3 letters in 5 seconds, finish 
27 pages in an hour and a half, how many compositors, each of whom 
sets 5 letters in 6 seconds, will complete 25 pages in an hour ? 

XVilX. MiNOB SCHOLABSHIPS, LONDON CoUNTT CoUNCIIi, ETC. 

"Part 1. BuUi, 

1. Divide £347. 1«. M, by 45. (Use factors.) 

2. Give the answer to the following sum in addition : — 



miles 
3 


furlongs 
6 


yards 
128 


feet 



inches 
9 


7 


7 


88. 


2 


3 


10 


3 


25 


2 


6 


18 


5 


205 


1 


11 



3. Keduce two millions thirty thousand and sixty-four pints to 
bushels. 



4. si.pm.(Zt^.g±lf)><A. 



5. Multiply 2 cwt. 2 qrs. 13 lb. by 3^. 

6. Multiply -003125 by -48, and divide the result by -000125. 

7. Reduce £4. 17«. ^d, to the decimal of £5. 

8. Find, by Practice, the rent of 9 acres 3 roods 10 poles at 
£1. 17». 84. per acre, 

9. Make out a bill for the following articles : — 2 doz. pairs of gloves 
at 2a. \\.\d, a pair ; 37 yards of chintz at 9|(i. a yard ; one gross of buttons 
at 3^e2. a dozen ; 3 doz. yards of fringe at 1«. 3|<2. a yard. 

"Part 2. Problems, 

10, The smaller of two numbers is 347, and their difference is 58. 
What is their product ? 

11, Divide £183. Ss. 9(2. among three persons, so that one of them 
may have half as much as each of the others. 

12. Two cylinders measure 224 and 336 inches respectively in circum- 
ference. Find the shortest length of wire that can be wrapped round 
each an exact number of times. 

13. How miiny bricks, each 9 inches long and 4 J inches wide, will 
be required to pkve the floor of a cellar 13 feet 6 inches square? 

\ 
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14, A manufoctaTer Ijoiigbt one ton of raw muteriftl far £24. 12i. Sil., 
and the ooat ot loaniitacture amounted to ; Jf of tliut nam. He sold ths 
whole of it when fioislied at tte rate of (i^d. per lb. What was the amoiiot 
of his gain? 

15, If 189 persona ooonpya room of ithichthe dimaoBionB ore 84 feet, 
ST feet, and 12^ feet, hovr many outiia fatit of air are allowed to each 7 

16, Tha simple ictecest on a oertaia sum for 7i jeara at 24 per cent, 
ia £107. 16s. Sij. What ia the Bum 7 

17, A foot-ponnd ia the work done in lifting 1 lb. one foot biKh. 
What work (in foot-poundB) is done by a boy weighing S alone in lifting 
hia own weight 25 times to a height of 3 feet 9 inches f 

18, Taking a Frenoh metre to be eqaal to SOJ Inches, finit, approii- 
matelj in yards, the difference between 5 miles and 8000 metres. 

ZIZ. LOHIKIN SoHOOL BOUID ScHOLARBHirB. 

1, The anm of two numbers is seventeen tbousruid and six, the 
amaller being five hundred and seientf ; divide their diBerence hj aeven, 
and find the remainder. 

2, Multiplj' 2 miles 3 furlongs 10 polea 3 yarda by lOA. 

3. How many tonfl, etc., are there in 274ftS3 onuoea 7 

4. A greengrooer bought 420 oranges for £1. 1».; he sold half of 
them at 9d. a dozen, and the rest at 7 for Bd.; what did he gain? 

6, Two heaps of tlie same kind of shot weigh 150 tons i cwt. 2 qra. 
and 124 tons 8 uwt. 2 qrn. respectively; vfhat ia the greatest possible 
weight of each shot? 

7, Find the cost of oovering a room, 34 ft. 9 in. long by 26 fi. 6 in. 
wide, with carpL't at 2i. 3d. per square yard. 

. „. ... '203 X -003 X -16 

8. S,mphfy -Q08p<-002fl ' 

9. How many men in 19 daya could do a piece of work which 
171 could do in 12 da^s? 

10 Express in pounds the difference between '856 of 2 cwt. 26 lb., 
and3-2S:f of 2qrs. 101b. 

11. If when meat ia 9.i. par lb. it costs £11. 16<. 3d. to snpply 
12 persona for 5 weeks, how much will it ooat to supply 18 persons for 
7 weeka, wben meat ia Gd, per lb. ? 

12. Find the difference between the simple and the componnd interest 
on i;ti400 in 3 yeaia at 3| per cent, per annum. 

13. If IS quottera of wheat cost £JG. 10<., what most they bo aold for 
per quarter to gain 12^ per oent.f 

14. Find the price of a 3 per cent, stock, when an inve«tm«iit ot 
£434. 12.. 6d. prodaoe^ an income of £14. &.. 



6, Simplify /i>c4i- 
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15. A vessel is full of a miiture of a spirit and water, in wbioh then 
ia fouud to be 17 per cent, by uiessure of spirit. Ten gaJluns are drawn 
c^, and the vegacl is filled up with wuter. The proportion of epiril 
is now found to be 15^ per cent. How muoh does the yessel hold? 

XX., PBARHACEUTIC.1I. SaClETT. PbELIUHIAHT. 

1, A loerohant boueht 45 gallonH ol wiue at Ss. 3J(i. per pint, and 
IS gsllooB of wine lor £15, and then mixing the whole with 22 qaartB of 
water, sold it at the rate of 3i. 3(2. per quart; how tnnoh did He gain or 
lose by the tranaaotion 7 
f' 2i Find the rent of 6 per. 4 sq. yds. 2 ft. 86 in. at fin. Zi. per aq. jd. 

3, Snbtraet ?.t^i^|^lj^ from the sum of 9^, lOJ, 17H and If 

4, Beduce i\d. to the decimal of lOn., and divide the result by li'5. 

5, A person is able to perfomi H jonrnej of 142-2 miles in 4j. days 
■when they are 10' 164 hours long ; how many days will he be in travelUog 
S05'6 miles vhen tiio days are 6*4 hours long? 

6, Divide 80 hectares of land between A, Ji, and C, eo that A «hall 
have 2 hectares 76 area more tlian B, and C 11 hectares 12 area laoie 
thanB. 

7, A stationer sold quills at 11«, per thousand, by which he cleared 
j of his purchase money, but raised Uiem to IBs. 6d. per thousand o 
weir growing scarce ; what did he clear per cent, at the latter price? 

XZI, P&MtHACBCIlQM. SoClBTT. PrKLIUINABI. 

1. Multiply 987S6 by 60324 ; and find what number added to tfa 
rsanlt will make it diviiibla by 9OOO0 without remainder. 

2. Multiply the difCerenoe between 11 cwt. 3 qrs. 17 lb. 10 oz. an 
5 cwt. 2 qra. 23 lb. 11 oz. by 528. 

3. The captain and his two matee have respectively i, I, -^^ of tlie 
cargo allotted to them ; the remainder belongs to 121 ehareholdera, and 
each of tliese receives £119. lOs. ; what was the total value of the cargo? 

Beduce 2'k of £'877083 to the decimal of half a sovereign. 
If with 34 kilo, of wool 25 m. of flannel 00 contjm. wide can be 
I aiade, what length of simitar flannel SO centim. wide can be made with 
) lOSkilo.of wool? 

^. The length of a street is 937 ft. 6 in., and ita breadth 66ft. Sin.; 
I find the cost of paving it at S^d. per sq. yd. 

^ bankrupt has good debts to the amount of £456, 18(. Id- and 

the tollowing bad debts: £3fi0, 7.. lOd.. £120. 13... and £19. 18j.. for 

I wbicb he receives respectively 4«,, Ga. and 9i. in the £; his own liabilitiea 

J amount to £3408. 12(. ; how much, to the nearest penny, can he paj ir 

f ^£? 



w 
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XZU. Cira, Sebtice Commihkion. Phelijiiniby. ^ 

1, Mnltiplj Smiles 7 furlonga 18 yards by 73, H 

2, Divide lOtane Howt. 71b. bj *5. I 

3, Reduce 3 qrs. 1 bnahel 1 peck 1 quart to pints. 

4, How many lb., 02., dwt., and ijraiiiB are there in 11697 grains? 

5, Find all the prime numbers that aru oommun lacCora of 1166 
and 660. 

8. Find the leaat ooramoa denaminator of the fraetiona -V , ,"bi !■ 

7. Esprees j*^ in its lowest terms. 

8. Add together 9|| and 74;, 

9. Subtract 43S fro™ ^iV- 

10. Multiply a^ by J}. 

11. Divide S/j by 3SJ. 

12. Add together 0-00125, 18-97, J5'S16, aod 0-1334 

13. Sobtraot 17*96^5 from 20000'13. 

14. Multiply 13*217 by O'OilOS. 

15. Diride 462288 by 96-31. 

16. Eipress \ii bh a deoimal fraction. 

17. Eipreas, in lowest terms, £2. 5s. i^d. aa a fraction of £3. 7f. Bid. 

18. Eipreas in hours, minuteB, aeconda, ami the decimal ot a seEond, 
0-8123 of a day. 

10. Find the dirideud on a debt of £611 at 13«. i^d. in the £. 

20. Find the cost of 3 tons 7 cwt. 1 ijr. 11 lb, at £4. 13s. id. par tan. 

21. If a man walks 140 milea in 7 days, how many miles would he 
walk in 4 days at the same rate? 

22. H 5 gas-jets car 
4». 3d., how many jeta 
£3. IBs. 6d. 1 

23. On selling certain goods I receive £87. 9s. llrf. and find that I have 
lost 17 per cent, on the trausactiou ; what was the price I paid for tliem? 

24. Inanarmy of 24610 men, 2772 arc reported ill; what percentage 
of the whole force does this represent ? 

25. Hovr many tiles, each measnrinB i^ iuches by 6 inches, will be 
lequ'ired to pave a covictyard 27 ieet lon^; bf 18 feet hroad? 
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XXm. Civil Sebvicb Commission. Pbeliminabt. 

1. Multiply £19. 17«. 6|ci. by 62. 

2. Divide 188 miles 5 fur. 16 po. 6 yds. by 42. 

3. Beduce 19 tons 12} cwt. to ounces. 

4. How many quarters, bushels, pecks, etc. are there in 1447 pints? 

5. Find the g.c.m. of 1334, 2346, and 207. 

6. What is the least number which contains 584 and 438 ? 

7. Find a fraction with numerator 891 and equal in value to ^. 

8. Add together 17|{ and 9 A. 

9. Subtract 2|f from S^V' 

10. Multiply 7^ by 5H. 

11. Divide 43i by 7H. 

12. Add together 21-009, 4-09837, 0-5392, and 201-9. 

13. Subtract 2-42936 from 5-07. 

14. Multiply 2-0905 by 23-04. 

15. Divide 6-711265 by -3025. 

16. Express 0*28475 as a vulgar fraction in its lowest terms. 

17. What decimal of 21 lb. 11 oz. Odwt. lOgrs. is 41b. 7oz. 15dwt. Sgrs.? 

18. What is the value in pounds, shillings, pence, and the decimal of 
a penny of '405 of 3} guineas ? 

19. Find the value of 20375 articles at 17^. 5d. per score. 

20. Find the value of 5 qrs. 3 bush. 1 pk. 1 gall, at £1. IBs, 44. per 
quarter. 

21. If 19 boys earn £2. 7s. 6d., how many boys could be paid at the 
same rate with £4. 178. 6c2. ? 

22. Four railway cars with five oompariments apiece, each of which 
carries eight passengers at the rate of tid, each per mile, earn £20 on a 
given journey ; how much will be earned on the same journey by eleven 
cars of seven compartments apiece, each carrying ten passengers at Id. 
each per mile ? 

23. A man gains 5} per cent, by selling an article at 17<. 7<2.; what 
did it cost him ? 

24. At a certain place sunshine was last year (1898) recorded on 
805 days ; express as a percentage of the whole year the numbeor of 
days on which the sun was not seen there. 

25. How many boards 4 ft. 3 in. long and 9 in. wide will floor a room 
17 ft. lung and 14 ft. 3 in. wide ? 

\ 
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XXIV. Civu. SmivicB Cuui 



1. Mnltiply £20. lii. Id. by 69. 

2. Kvide 6 qre. 5 busli. 1 pit. 1 gall. I17 56. 

3. Beduoe (il 1 mile Gj furlotigs to yards ; and (ii) i'i kilomatroa 

4. Eipcess 16375 grains !□ lb., ox., dwt., gFs. ; and find how many 
kilograms there are in 124ti7 graroH, and liow many grams remain over. 

5. Piinitlieo.c.M.of428l, I190ftml374. 

6. Find tlie i^.o.h. of 1218 and 870. 

7. Bednne JJ-iS to its lowest terras. 

8. Add togetlier island 12il. 

9. Subtract 3^ from T/s- 

10. Multiply 41H liy 23t. 

11. Divide 8^ by 4ft. 

12. Add together 14-0907, 0-7.S, 41;1-fi and 3-1)0012. 

13. Subtract 3-^5764 from 41-63. 

14. Multiply 33-006 by O-70a4. 

15. Divide 0-41004 by 0-031. 

16. Express O-10625 as a vulgar traction in its lowest terms. 

17. What decimal of 3 qra. 21 lb. ia 1 qr. 16 lb. 10 oz. ? 

13. What ifl the value in pounds, shillings, pence, and the decimal of 
ft penaj of 0-635 of £.'(. 17». 6d.f 

19. FiD<l the value of 3670B articles at £3. 178. Sjil. each. 

20. Find the value of 3 cwt. 3 r[rs. 101b. 8 oz. at £1. IGi. 8ii. per cwt. 

21. If 4^ Tsrds of cloth cost 13:. id,, bow mauy yards can be boaght 
for £5. 61. 8d. 1 

22. If 8 horses can plough 28 acrea of land, working 9 honra a day for 
4 days, bow mauy days will it take 6 borses to plough 49 acrea, worhiiig 
6 hours a day 7 

23. A man has an Income of £2076 ; if he Haves a3| per cent, of it, 
how much does he spend 7 J 

24. A man has gOOO sheep and sells 400 of them ; what per cent, of 
hia flouk has he left 1 

25. How many yards ot, carpet will be wanted to cover the floor of a 
room, IGft, Gin. long and 13 ft. 3 in. broad, the width of the carpet being 
afLQin.? 



4 
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XXV. Civil Sebyice Commission. Pbeuminaby. 

1. Multiply 1 week 3 days 7 hours 15 seconds by 08. 

2. Divide 70 lb. 7 oz. 16 dwt. by 81. 

3. Beduce (i) 3 miles 6 furlongs 30 poles 3 yards to yards ; and 
(11) 27 kilometres 20 metres to metres. 

4. Express 1715 quarts in quarters, bushels, peeks, etc.; and find 
how many kilolitres there are in 39625 litres, and how ntiany litres 
remain over. 

5. Find the g.c.m. of 1785 and 1683. 

6. What is the least number whioh can be exactly dlyided by 18, 30, 
45 and 48 ? 

7. Beduce ^^^ to its lowest terms. 

8. Add together 5f and 7i^. 

9. Find the difference between ^ and \^. 

10. Multiply 1011 by 3H. 

11. Divide 7H by 5,fr. 

12. Add together 170*0644, 096437, 3-8405, and 25-00673. 

13. Subtract 92-64382 from 20307604. 

14. Multiply 300-75 by 2-908. 

15. Divide 19-323135 by 0-0603. 

16. Express 0*053125 as a vulgar fraction in its lowest terms. 

17. What decimal fraction of £3. 17». is £3. 12«. 2i<l.? 

18. Find in yards, feet, inches, and the decimal of an inch, the valae 
of 2-0637 poles. 

19. What would 79 dozen articles cost at 10«. 7Jd. each ? 

20. Find the value of 4 lb. 6 oz. 8 dwt. 16 grs. at £3. Is. 6d. per lb. 

21. If a tax on £75 is £4. lOs. lid., how much should it be on £48? 

22. If a man walks 21 miles in 6 hours, how many minutes will he 
take to walk half a mile, his speed being increased in the ratio of 8 to 7? 

23. How many quarts are there in 3| per cent, of 20 gallons? 

24. I^ I sell for £30. 16s. what cost me £27. 10«., what is my gain 
I)er cent.? 

25. A room is 30 feet long, and its width is four-fifths of its length ; 
find the area of the floor in square yards. 
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1. 


NOTATION. Paqe 5. 




(1) 


11. 


(2) 14 


(3) 41. 


(4) 17. 


(5) n. 


(6) 


ca. 


(7) 101 


(8) 111. 


(9) 110. 


(10) 131. 


(11) 


108. 


(13) 801 


(13) 811. 


(14) 204. 


(15) 214 


(16) 


241. 


(17) 717 


(18) 707. 


(19} 770. 


(20) 1700 


(21) 


1717. 


(22) 1771 


(231 7007. 


(24) 7070. 


(25) 7U17 


(26) 


1700. 


(27) 1001 


(28) 1011. 


(29) nil. 


(30) 50506 


(31) 


70070. 


(32) 


88818. (33) 


lOOlOO. 


(34) 300030 


(35) 


909009. 


(36) 


880060. (37) 


1000001. 


(38) 1001000 



(39) 1100000. (40) lOOlOOlO. 



NUMEKATION. Pagh 6. 



) Eleven. (2) One hundred and oi 
) Twelve. (5) Twenty-o 



:. (3) One hniidced and (en. 
(6) Oue liundred and two. 



(8) One Lunilred and twenty. 
(10) Twenty-three. (H) Thirty-two. 
(13) Twenty-nine. (14) Ninety-two. 



(16) Nin 

(18) Nin 

(20) Nin 

(22) Nil 



hauditd aad two. 
hunilred and twenty, 
tboueand and twenty, 
thousand and twelve- 



Two hundred and 

Two hundred and ten. 

Two hundred and three. 

Two bnndred and nine. 

Two hundred and ninety. 

Nine thousand and two. 

Nine thousand two hundreil. 

Nine thousand and twenty-one. 

Nineteen hundred and two, or one thousand n 

Nine thousand nine hundred and ninety. 

Ten thousand and one. (27) TwiiUly thousand five hundred. 

Seventy thousand and sisty. (29) Seventeen thousand and Boven, 

Three hundred thousand and three. 

Three hundred thousand three hundred. 

Three hundred and three thousand and thirteen. 

Four hundred and sii thousand nnd Bisly. 

Tour hundred and one thousand six hundred and six. 

Five hundred and seven thousand and Ave. 

Sii hundred thousand eight hundred. 

P.K A. - ^^ 





ANSWERS. 


^ 




lie. 


^^J 




nil three. 




(39) Two I 


aillionB two thoasitnd and two. < 


^^^^^^^H 






^^^ 


■ 


3. SIMPLE ADDITION. Pica 7. 




^H (1) ^7 


(2) ilO. (3) 


05. (4) 83 


15) 98. 


^ (6) 89 


(7) 131. (8) 


121. (9) 151 


(10) 171. 


1 ai) 131 


(12) 160. (13) 


851. (14) 910 


(15) 902. 


(16) 1321 


(17) 1181. (18) 


1333. (19) 9880 


(20) 6683. 


(21) 10039 


(22) 10431. (23) 


11676. (24) 16139 


(25) 18934. 


(26) 1119G 


(27) 13480. (28) 


13136. (29) 11466 


(30) 13S19. 


(31) 9733 


9. (32) 156546. 


(33) 83690. 


(34) 871O0. 


(35) 1733 


2. (39) 191633. 


(37) 205875. 


(38) 114037, 


(39) 1BG5 


!4. (40) 216582, 


(41) 942947. 


(42) 576098. ■ 


(43) 13941 


0. (44) 963391. 


(45) 1084009. 


(46) 1321249. 


(47) 11655 


9. (48) 1133206. 


(49) 1432681. 


(50) 1185316. 


(51) 8137a 


7. (52) 2126'Jl. 


(53) 921397. 


(54) 416550. 


(56) 19221 


7. (56) 16681190. 


(57) 1038848. 


(58) 1059343. 


(59) 3379 


0. (60) 107691S. 


(61) 870731. 


(62) 769M7. 


(63) 75-27 


1. (64) IMfiSOB. 


(65) 1458299. 


(69) 1793762. 


(67) 183U 


7. (68) 3987124. 


(69) 2447033. 


(70) 2463431. 


K 


4. SIMPLE SUBTRACTION. Paok 11 




^H (1) ei53. 


(2) 6133. (3) 


2265. (4) 3732 


(5) 434. 


^m (S) 2606 


(7) 491. (B) 


77. (9) 1197 


(10) 4397. 


^ (11) 17S3 


(12) 1313. (13) 


6619. (14) 2907 


(15) sen. 


ae) 3137. 


(17) 2913. (18) 


268. (19) 19894 


(20) I19S0. 


(21) 14332. 


(22) 8762. (23) 


8104. (24) 40459 


(25) 44978. 


(26) 32867 


(27) 9077. (28) 


76917. (2G) 676422 


(3D) 380211. 


^^ (31) 26066 


(32) 492232. 


(33) 309832. 


(34) 389717. 


^H (3S) £7017 


(36) 316731. 


(37) 230258 




(38) 805984. 


^^B ,(39) 49693 


(40) 73G94. 


(41) 1GS76 




(43) 31332. 


^m (43) 5860 


(44) 216364. 


(45) 652728 




(46) 365118. 


^m (47) 30125 


(48) 653017. 


(49) B9M9 




(50) 308267. 


^B (51) 33S95 


(52) 69II38. 


(53) O2209 




(64) 133299. 


^M {65)S71I7 


(56) 93604. 


(57) 662757 




(68) 83527. 


^B (59) 396 


(60) B875. 


(61) 30a04 




(62) 2861. 


^H (63) 7B80 


(64) 131875. 


(65) 391236 




(66) 76882a 


^m (67) 46091 


(68) 480185. 


(69) 91056. 


(70) 399094. 




^^^^^^^^H 






^^^^^^1 



m \ 


^^B ANSWERS. ill 


^* 5. SIMPLE MULTIPLICATION. Paoe 14 


(1) SfiM 


8536. (2) 11871; 15828. (3) 16456; 19330. 


(4) 12895 


15474. (5) 15576; 18172. (6) 37118; 30992. 


(7) 29992 


33741. (8) 21184; 29128. (9) 26874; 35832. 


(10) 41635 


45120. (11) 53814; 80721. (12) 342076; 833768. 


(13) 148192 


186240. (14) 473900; 668680. (15) 241564; 281813. 


(16) 180612 


306448. (17) 474408; 633709. (18) 278586 ; 340494. , 


(19) 676170; 73T640. (20) 235340; E64816. ^^J 


(21) 1276950:3192375. (22) 1186192; 2075836. ^^^1 


(23) 4119820; 9063604. (24) 3200981:4115547. ^^^| 


(25) 3687643 ; lfi94SCS. (26) 4478293; 6210202. .^^^| 


^K^ (27) 4433464; 295G65U. (28) £046006; 1376208. ^^^| 


^^f (29) 4746136; E339403. (30) 2918352; 2431B60. ^^^| 


HP 6. SIMPLE MULTIPLICATIOK. Page 13. ^^H 


(1) 254780; 509560. (2) 982950; 1310600. ^^H 


(3) 1346700; 1616040. (4) 2449090; 2798960. ^^H 


(5) 4B32820; 5369800. (6) 14490600; 21735900. ^^^1 


(7) 9831600 ; 122S9500. (g) 196O68D0; 22874600. ^^H 


(9) 3^974400; 882212U0. (10) 7filT9500; 82014000. ^^H 


7. SIMPLE MULTIPLICATION. Paoe 16. ^^^| 


(1) 7533637. (2) 30323430. (3) 20626841. (4) 49368790^^ 


(5) 3631364B. (6) 25444608. (7) 56642796. (S) 73356576. 


(9) 21578208. (10) 43714608, (H) 23931648. (12) 23610123. 


(13) 33862500. (14) 12242280. (15) 53414900. (16) 84760688. 


(17) 67000300. (18) 39286673. (19) 83486700. (20) 57091336. 


8. SIMPLE MDLTIPLICATION. Pab. 16. 


(1) 5468S; 57906. (2) 82004; 69066. (3) 44618 


47806. 


(4) 153909; 249186. (Sj 367830; 302438. (6) S06S1S 


399584 


(7) 406403; 342525. (8) 381416; 295792. (9) 348170 


263480. 


(10) 428967 ; 320023. (H) 174972 ; 681157. (12) 154718 


333228. 


(13) 2234856; 2750692. (H) 2896850 


3589576. 
6072406. ' 


(15) 4177873; 4690944. (16) 6697770 


(17) 384S365; 2341989. (18) 2781942 


3587241. 


^^ a9) 4804264; 6620046. (20) 3034804 


2770908. 


^^^dl) 7166307; 4230121. (22) 265:1195 


3G01830. 


^^■£13) 3961470S; 63022759. (2^ 36061804 


27039578. 










^^^^^^ 



w 




ANaVTKUS. 




^^ (25) 


17837010 


21692170. 


(26) 


33041013; 28272307. 


(27) 


lU2i5ie2 


25768188. 


(28) 


53651385 


35190831. 


(29) 


180616C2 


28043936. 


(30) 


65006900 


24937780. 


(31) 


17892806 


31697934. 


(32) 


58613936 


40362944. 


^m (33) 


708084 


777504. 


(34) 


1627575 


1649781. 


^K' (35) 


702875 


770361, 


(36) 


1677628 


3833711. 


^m (37) 


2362835 


8193686. 


(38) 


5666338 


205G27S. 


^H 


4061-250 


6965773. 


(40) 


2740241 




^1 (41) 


24854233 


29220516. 


(42) 


22823568 


33060975. 


■ (43) 


54G4G176 


42168048. 


(44) 


11144335 


36720160. 


^M (45) 


43673007 


40297371. 


(46) 


27003004 


38165340. 


^1 (47) 


45300900 


53035200. 


(48) 


24113383 


17310615. 


■ (49) 

■ (51) 


31462300 
S36943976 


38621195. 
667036652. 


(50) 


45490416 


57441288. 

674645050. 


(52) 


352274118 


^B 


3S5642056 


165947824. 


(54) 


153524375 


06062293. 


^m (56) 


366456352 


221194306. 


(56) 


233349106 


101956999. 


■ (57) 


363994788 


E0C782812. 


(58) 


498528476 


552978675. 


H (S9) 


602444448 


299316496. 


(60) 

LICAII 

(2) 


391985996 


269166375. 


9. SIM 


PLE MULTU 
143500700. 


N. PiQE 17. 

33824500; 413865600. 


^1 (1! 


28841520; 


■ (3) 


E496il920; 


9897112000. 


(4) 


23258500; 103571000. 


^^ (5) 
^B (7) 


66641000 1 
43449600; 


saoaar-ooo. - 

378432000. 


(6) 


28425000; 115216000. 
31953200; 130203000. 


(8) 


^m- vs) 


41549400; 


156S703O0. 


(10) 


15257000; 85272000. 


^K' (11) 


79193265; 


3U204732G. 


(12) 


62992260; 827780256. 


^L (13) 


270960864; 3374204192. 


(14) 


221239724; 1891080873. 


^M (16) 


44863312 ; 


618576833. 


(16) 


233955742; 1382591104, 


^1 (17) 


904178160; 


G45180G8O. 


(18) 


330441280; 2334063160. 


^Kr. (19) 


164272056 ; 


490436800. 


(20) 


147238600; 27X6050000. 


^B' 


10. SIMPLE MULTIPLICATION. Paqb 18. 


^Kl) ITS 


71780. (2) aa?87645. 


(3) 38674504. (4) 347956. 
(7J 133936. [8) 334084. 


66400. (6) 613586. 


^H(e) 1S16;j6. aO) 6CaSU4. 


(11) 


755161. (12) 3653641. 


^ni3) 64S»3t:9. (14) 13307W4. 


(15) 32363441. (16) 34070S69. 


^Kl7) 


I5G25. (18) ICfiSe. 


(19) 


103823. (20) 105112. 


^^K21) 861Siad. (22) 28G52G16. 


(23) G741LII43. (24) 131096512. 


^H^<26> 338B28000. (26) 369017000. 




' 


^^^^^^1 




^^^^^M 


^^1 


^^^^1 


^^^^^^ 



I^H 


ANSWERS. 


~~^ 


■ 


u^^^m^ 


11. SHOBT DIVISION. Pao% 19; 




(1) 23492. 


(2) 43781. (3) 23193. (4 


33485. (5) 14567. 


(6) 24GS9. 


(7) 13579. (8) 9567. (9) 14678. (10) 0683. 


(llj 12485. 


^2) 73Be. (13) 11579. (14 


4687. (15) 3468. 


(16) 6702. 


17) 26B3. (18) 3789. (19 


3563. (20) 4792. 


(21) 365217 


; I: 


m. 1. (22) 416892 ; rem. 1. 


(23) 363971 


;rem.l. 


(24) 87851 


; r 


m. 2. [25) 25937 ; rem. 1. 


(26) 87894 


■ rem. 3. 1 


(27) EG932 


rem. 2. (28) 7G308 ; rem. 3. 


(29) 61457 


rem. 4. ^ 


(30) 73528 


r 


am. 1. (31) 49357 ; rem. 3. 


(32) C8492 


; rem. 3. i 


(33) 35746 


r 


ra. 1. (34) 52873; rem. 3. 


(35) 31982 


rem, 1. 


(36) 49870 


I 


m. 3. (37) 25317 ; rem. 3. 


(38) 36045 


; rem. 3. * 


(39) 29873 


, r 


•a. 3. (40) 37546 ; rem. 5. 






** 


12. BHOBT DIVISION. Pioo 20, 




(1) 4829. 


(2) 3738. (3) 3649. (4) 2328. 


5) 3453. 


(6) 3874. 


(7) 3876. (8) 2984. (9) 1379. (10) 1829. 


(11) 1734. 


12) 1652. (13) 1564. (14) 1476. (15) 1383. 


ae) I2'J4- 


17) 1187. (18) 1276. (19) 1368. (20) 1459. 


(21) 637. 


22) 574. (23) 738. (24) 647. 




13. 


SHOBT DIVISION (FACTORS 


. Pagk 31. 




(1) 30823 


re 


m. 3. (2) 10518; rem. 9. 


(3) 7643 


rem. i. 


(4) 9423 


re 


ni. 44. (5) 14822 ; rem 


7 




(6) 14308 


rem. 8. 


(7) 10778 


rem. ae. (8) 11)664; lem 


53 




(9) 19347 


rem. 15. 


(10) 10696 


le 


m. 1. (11) 11700 ; rem 


18 




(12) 11!>91 


rem. 26- 


(13) 2187-1 


re 


m.lB. (14) 17557; rem 


7 




(15) 12417 


rem. S. 


(16) 1908B 


re 


m.25. (17) 22*10; rem 


8 




(18) 18081 


rem. 31. 


(19) 14097 


re 


m. 5. (20) 11959; rem 


66 




(21) 6753 


rem. 40. 1 


(22) 7757 


re 


m. 55. (23) 4937; rem 


14 




(24) 3761 


rem. 90. 




14. SHORT DIVISION 


PiQE 21. 


1 


(1) 


(i) 633476; rem. 1. (Li) 63347 


rem. 51. 




(2) 


(i) 739863; rem 


2. (ii) 73986 


rem. 33 




1 


(3) 


(i) 498073 ; rem 


6. (ii) 40807 


rem. 36 




J 


(4) 


(i) 320387; rem 


6. (ii) S2B38 


tern. 76 




J 


(6) 


(i) 501689; rem 


3. (ii) 50168 


rem. 03 




1 


(6) 


(i) 856407 ; rem 


8. (ii) 86640 


rem. 78 






(7) 


(i) 021465; rem 


7. (ii) 93146 


I'em. 57 




«■ 


(8) 


(i) 689007; rem 


9, (ii) 68900 


rem. 70 




ij^^^H 


(9) 


(i) 387305; rem 


8. (ii) 38720 


rem. 58 




J 




■ 






■ 


■ 


^^1 


■ 





ANSWERS. 
8H0RT DIVISION. P*(ib 22. 

(3) 19S79; r 

(6) m 

(9) 911)7; 
(12) ' 
(15) ' 
(18) 1 

LONG DIVISION. Paqb 23. 



ram. 6. 


(2) 28390 


rem. 9. 


rem. 28. 


(5) 13807 


rem. 16. 


rem. 16. 


(8) 6006 


rem. 79. 


rem. 82. 


(11) 1043 


rem. 146. 


, ram. 21S. 


(14) 977 


rem. 173. 


rem. 363. 


(17) 572 


rem. 192. 



(2) 324 

(7) IE6 

(12) 4G7 

(17) 185 

(22) 265 

(27) 9368. 

(32) 0587. 



(3) 234 

(3) 195. 
(13) 

(18) S96. 

(23) 147 

(28) 8592 

(33) 8938 



(9) 184. 

(14) 258. 

(19) 137. 

(24) 176. 

(29) 8492. 

(34) 7846. 



(5) 156. 

(10) 137. 

(15) 247. 

(20) 14& 

(25) 9639. 

(30) 7583. 

(35) 8678, 



17, LONG DIVISION. 

(2) f 
(7) 3025. 
(12) 7890. 



(17) 290; 

(22) 3405. 

(27) 963- 

(32) 692. 



(3} 7509. 

(8) 2469. 

(13) 6192. 

(18) 1890. 

(23) 2350. 

(28) 873. 

(33) 587. 



(4) 6047 


(5) 6638. 


(9) 1907 


(10) 9005. 


(14) 5387 


(15) 457S. 


(19) 6072 


(20) fi009. 


(24) 1298 


(25) Q87. 


(29) 024 


(30} aw. 


(34) 485 


(35)difa 



18, MISCEUjANEOUS (SIMPLE RULES). 
3C1G. 
91500. 



161. 



pG)2 
ISe} 63300. 



(10) 
(14) 
(18) 
(22) 209061. 
(26) 178464. 
(30) 416422. 
(34) 77456. 
(38) 470. 



(3) 
(7) 



(27) 
(31) 



f sua. I 

m 

35532. " 



Paoe 2i. 

(4) Tom; 

(8) 35632. 
(12) 1518. 
(16) 130. 

(20) 29952. 
(24) 41480S4. 
(28) 2301B0. 
(32) 2191. 
(36) 207. 
(40) 3207. 









^^^ 




^^ 




^^^^ 


~\ 






ANSWERS. 






Tii 




C41) 5O0410. (42) 40U. 


(43) 6767839 


(44) 42259; rer 


Q. 681. 




(46) 293631. (46) 5562i)81. 


(47) 


28. 


(48) 29912. 






(49) 


1324. (50) 169; rem. 


». 














19. 


REDUCTION OF 


MONEX 


PuiB 28. 






(1) 


95. 


(2) 247 




(3) 


618 


(4) 


1004. 




(5) 


160. 


(6) 305 




(7) 


628 


(8) 


1393. 




(9) 


464, 


(10) 853 




(11) 


1750 


(12) 


4076. 




(13) 


IW. 


(14) 41 




(16) 


110 


(16) 


315. 




(17) 


130. 


(18) 168 




(19) 


257 


(20) 


362. 




(21) 


403. 


(22) 485 




(23) 


606 


(24) 


647. 




(2fi) 


IfiO. 


(26) all 




(27) 


322 


(28) 


463. 




(29) 


S24. 


(30) 665 




(31) 


706 


(32) 


757. 




(33) 


828. 


(34) 939 




(35) 


1002 


(36) 


3131. 




(37) 


seig. 


(38) 4696 




(39) 


6301 


(40) 


8816. 




(41) 86681. 


(42) 63747 




(43) 90001 


(44) 


3657. 




(45) 


£149. 


(46) 12423 




(47) 18210 


(48) 


72333. 




(49) 137462. 


(50) 6209 




(51) 


9583 


(52) 


12189. 




(53) 


6iefi. 


(54) 17847 




(55) 24715 


(56) 


31646. 




(57) 131flia. 


(58) 240758 




(59) 360595 


(60) 6G7163. 






20. 


BEDUCTIO 


vf OF 


MONEl 


. r 


AOE 29. 






(1) 


93J<i.i 1j 


13irf.; 15582(1 


.; 163369(i. 










(2) 


35!. Id. ; 


274<. 9d. ; 681 


9i. W 


i 34467 


.5d 








(3) 


£16. ISi. 


£308. 14j.; 


£1648 


7«.; £34684 


16.. 






(4) 


£1.16i. Sd.i £9, 7«. 7i 


d.i £84. 7*. 6id.! 


£1079. 19.. Id. 






(5) 


£1. 0>. 1 


. ; £7. 2s. M 


, £13 


12«. 9|( 


■: £ 


111. lis. Uld. 






(6) 


£106. B». 


£518. 16«.; 


£2690 


10«.; £4784 


1. 






(7) 


£56. 2».; 


£m. 6«.; £ 


963.1 


S<.; £28028. 


IOj. 






(8) 


£87.6,.; 


£637. 7«. 6d. 


£5341. 17«. 6(i. ; £ 


47309. 12,. M 






(9) 


£17. 16i. 


£139: £726 


16s. 


Dd.i £11700. 


6s. fid. 






ao) 


£10. 8«.; 


£13. lit. id. 


£S87 


. 59. Gd. 


£6 


74. 0,. 9d. 








21 


ADDITION 


OF MONET 


Pi 


GE 30. 








£ ». d. 




£ 


s. d. 




£ 


B. d. 




(1) 


2 42 


(2) 




3 23 




(3) 


3 4 




(4) 


2 10 


(5) 




3 3i 




(6) 2 


U 71 




(7) 


2 16 7J 


(8) 


3 


13 2 




(9) 3 


1 n 


. 


(10) 


2 15 2i 


(11) 


15 


13 3 




(121 31 


3 3 


i 


(13) 


34 18 5 


(14) 


35 


13 3 




(15) 33 16 4 


i 




^^H 


^^^^1 


^1 




1 




^^H 


■ 



m— 








V,m 




ANSWEHS. 




■ 


£ 1. d. 


£ .. d. 


£ ,. A. 


^B (16) 


46 8 8 


(17) 45 17 3 


(18) 45 19 lOJ 


^m m 


id i n 


(20) « 11 2 


(21) 40 12 S| 


^r (3s> 


40 15 lOi 


(23) 03 11 lOi 


(24) 64 2 61 


~ (25) 


59 8 8J 


(26) 54 15 9i 


(27) 63 3 Oi 


(28) 


59 6 11 


(2B) 06 16 m 


(30) 67 14 S 


(31) 


184 9 2 


(32) 335 5 0% 


(33) 259 16 41 


^ (34) 


241 17 6 


(35) 157 U 


(36) 156 3 n 


^L (37) 


234 12 BJ 


(38) 332 8 1 


(39) 2318 19 1 


^1 (10) 


2077 6 3J 


(41) 3141 16 8i 


(42) 1968 18 i\ 


■ (13) 


S003 5 7 


(44) 2099 7 IJ 


(45) 3169 It ]| 1 


^m (46) 


1980 19 i 


(47) 2135 16 7i 


(48) 2406 1 lOJ 


^■' (U) 8383 11 10| 


(50) 1923 6 9i 




K 


22. SDBTEACTION OF MONEY. 


Pahe 33. 


V 


S. e. d. 


£ «. d. 


£ I. d. 


H (1) 


3 6 3 


(2) 3 3 3 


(3) 6 8 3 


H (1) 


U 1 7 


(5) 13 S 2 


(6) 119 


^V (7) 


3 2 10 


(8) 1 6 10 


(9) 1 18 7 


^m ao) 


S 16 6 


(11) e 9i 


(12) 13 4 11J 


^B (13) 


23 19 Si 


(14) 27 19 3J 


(16) 37 14 3J 


^r ae) 


24 17 2| 


(17) 63 16 9^ 


(18) 39 18 9i 


^ ae) 


5 19 g| 


(30) 9 6 10f 


(21) 7 19 4i 


■ (22) 


67 10 4f 


(23) 11 9 Si 


(24) 27 17 41 


(25) 


64 16 7i 


(26) 83 16 25 


(27) 91 3 6i 


1 (M) 


56 18 8J 


(29) 30 10 5J 


(30) 59 3 l(q 


^ (31) 


2S9 2 


(32) 861 3 10i 


(33) 94 8 4J 


^^(31) 


688 18 lOJ 


(35) 803 19 2i 


(36) 694 8 2i 


^m (37) 


810 10 10§ 


(38) i88 17 lOJ 


(39) 222 7 7i 


^B (10) 


123 17 lOJ 


(41) 22 14 111 


(42) 95 17 8i 


^1 (13) 


fi69 16 lOJ 


(44) 6 18 lOJ 


(45) 481 3 6i 


^K (16) 


27 18 11 


(47) 249 2 9 


(48) 249 8 10 


^H (19) 


114 7 3 


(50) 95 1 7 






23. MULTIPLICATION OF MONEY 


Paqe 35. 1 




£ >. d. 


£ (. d. 


£ «. d. 1 


^^P'(I) 


6 13 


(2) 13 17 3 


(3) 21 17 4 




10 2 6 


17 3 


27 6 8 1 


^B (1) 


32 2 1 


(5) 43 5 6 


(6) 69 11 3^ 




38 10 6 


SO 9 9 


68 1 6 








^^^^^^^^H 



■ 


^p- 










H 


Wr 


ANSWERS. 




ix 




^!^.. 




£ .. d. 




£ >. d. 


(7) 


77 3 


(8) 


79 Of 


(9) 


76 13 9 




86 16 10^ 




87 15 7i 




84 7 15 


(10) 


139 13 21, 


(11) 


57 19 8i 


(12} 


59 13 6 




222 5 <i 




104 7 5i 




164 1 lOJ 


(13) 


63 fl 9S 


(14) 


119 3 8 


(15) 


155 15 11 




178 6 Ui 




17a 14 lOi 




619 3 


(16) 


258 14 1 


(17) 


383 18 7f 


(18) 


497 7 41 




5S2 1 8i 




614 6 10 




911 16 101 


(19) 


601 IS Sh 
1031 17 6 


(20) 


748 12 10 
935 16 OJ 








24. MULTIPLICATION OF MONEY. 


Paqe 35. 




JE .. d. 




£ «. i. 




£ 1. d. 


(1) 


231 13 7i 


(2) 


430 i 8 


(3) 


680 1 74 




395 17 2i 




80& 13 9 




1209 8 


(^ 


974 10 10 


(5) 


114a 1 32 


(6) 


1670 15 




2046 10 9 




218C 16 10 




3480 14 7 


(7) 


597 14 OJ 


(8) 


1497 7 7i 


(9) 


G03 4 G 




876 12 7i 




3465 7 Sa 




1163 7 8 


(10) 


845 17 3 


(11) 


1427 10 6 


(12) 


2101 15 




1315 16 G 




1946 12 e 




2889 18 li 


a3) 


sun 


(14) 


3647 9 6 


(15) 


6269 10 




3490 3 li 




BHOO 15 6i 




5523 9 6 


(16) 


6192 9 6 


(17) 


4765 8 


(18) 


6105 9 9 




G640 7J 




4963 19 2 




6318 11 01 


(19) 


4148 5 
45G3 1 6 


(20) 


6172 12 5} 
6155 17 








25. MULTIPLICATION OP MONEY. 


Paqb 36. 




£ 1. d. 




£ s. d. 




£ ». d. 


a) 


87 6 3 
154 7 9 


(2) 


132 8 


(3) 


168 16 OS 
267 12 ll| 


(4) 


888 18 ij 


(5) 


435 14 21 


(8) 


540 2 101 




630 1 lOJ 




924 11 14 




1193 6 H 


(7) 


742 6 13 


(8) 


932 8 G 


(fi) 


1270 19 6i 




1468 14 5i 




1595 17 71 




1422 14 8i 


(10) 


1424 12 Bi 


(11) 


905 13 101 


(12) 


1202 7 6i 




1507 4 GJ 




2159 14 71 




6021 13 Hi 


(13) 


490 17 5i 


(14) 


1231 9 73 


(15) 


2077 15 91 




3361 SI, 




34BO 5 «± 




5588 10 9 


<16) 


3056 9 101 


(17) 


1686 8 3J 


(18) 


1473 10 3J 




7641 4 8J 




3604 9 l| 




86(14 17 W 


^^H 


^^^^^^H 








^^^^^^^1 



X 




ANSWEBS. 










£ 8. d. 




£ 8. 


d. 




£ 8. d. 


(19) 


3795 2 Hi 
8793 12 8J 


(20) 


2732 4 
5655 


OJ 
5J 


(21) . 


L548 2 6 

nu 15 5 


(22) 


1341 13 4 
2928 6 8 


(23) 


2203 1 
4084 



4 


(24) 1 


2534 7 
1567 8 


(25) 


2306 17 
6397 8 9 


(26) 


2565 4 
7398 10 


8 
2 


(27) : 

< 

4 


2128 1 114 
J601 3 7i 


(28) 


2760 19 4i 
11200 3 H 


(29) 


2912 6 
L3344 19 


04 
7 


(30) 3481 1 74 
17426 4 11 


(31) 


12896 1 lOJ 
18467 4 li 


(32) 


15942 16 
26940 8 


6 
5i 


(33) 31907 9 11 
39126 15 9i 


(34) 


93288 5 7i 
48404 5 Hi 


(35) 


39178 19 
56019 



6 


(36) 38181 12 
43560 17 9 


(37) 


68303 12 6 
35976 3 2i 


(38) 


37813 16 
35438 1 


84 


(39) 20725 19 3 
49614 18 lOi 


(40) 


8358 19 6 
23683 15 3 














26. 


DIVISION OP MONEY. 


Page 37. 






£ 8. d. 




£ 8. 


d. 




£ «. d. 


(1) 


12 8i 


(2) 


16 


9J 


(3) 


13 lOi 


(4) 


2 3 8 


(5) 


2 14 


9 


(6). 


3 15 10 


(7) 


3 12 6i 


(8) 


4 11 


74 


(9) 


4 13 8| 


(10) 


5 10 4i 


(11) 


6 14 


5i 


(12) 


6 17 9i 


(13) 


25 13 lOJ 


(14) 


16 17 


9| 


(15) 


26 18 3i 


(16) 


37 14 2i 


(17) 


39 15 


84 


(18) 


37 6 9i 


(19) 


736 9 8 


(20) 


405 9 


7 


(21) 


560 9 6 


(22) 


207 10 34 


(23) 


170 12 


44 


(24) 


308 11 64 


(25) 


452 13 6i 


(26) 


503 14 


3} 


(27) 


370 10 lOJ 


(28) 


376 16 7i 


(29) 


281 16 


24 


(30) 


293 17 114 




27. 


DIVISION OF MONEY. 


Page 38. 






£ 8, d. 




£ 8. 


d. 




£ 8, d. 


a) 


3 6 8 


(2) 


4 12 10 


(3) 


. 6 10 9 


(4) 


6 13 Hi 


(5) 


7 14 


6J 


(6) 


8 16 lOf 


(7) 


9 10 6i 


(8) 


10 12 


5i 


(9) 


11 11 74 


ao) 


7 19 4i 


(11) 


4 16 


54 


(12) 


6 17 lOi 


a3) 


21 54 


(14) 


32 6 


0} 


(15) 


40 7 6i 


(16) 


35 10 0| 


(17) 


40 


lOi 


(18) 


15 9 Oi 


(19) 


40 15 104 


(20) 


32 10 


04 


(21) 


10 6 64 


(22) 


10 10 lOJ 


(23) 


11 11 


llj 


(24) 


12 12 04 


(25) 


438 12 34 


(26) 


639 7 


84 


(27) 


861 11 94 


(28) 


412 13 3i 


(29) 


1139 18 


6J 


(30) 


129 17 101 



■ 


^F 




^" 




■ 


V^ 


ANSWERS. 




xi 




=^28. 


DIVISION OF MONEY. 


Paob 39. 




£ 1. d. 


£ 8. 


d. 


£ .. d. 


(1) 


7 H 


(2) 10 


n 


(3) 15 4i 


(4) 


16 lOJ 


(5) la 


6| 


(6) 6 5 8i 


(7) 


7 8 94 


(8) 5 11 


5f 


(9) 8 11 9i 


(10) 


2 16 41 


(11) 5 5 


6S 


(12) 17 13 lOi 


(13) 


18 14 5J 


(14) 89 16 


6 


(15) 41 6 71 


(16) 


39 2 2J 


(17) 64 19 


114 


(18) 13 IG 8J 


(19) 


790 19 10| 


(20) 4;ia 6 


3i 


(21) 681 7 3i 


(22) 


731 19 Hi 


(23) 130 18 


9i 


(24) 1100 H 9J 


(25) 
(28) 


63 15 3i 
£9 5 7i 


(26) 85 16 


ii 


(27) 49 16 8i 
(30) 64 18 5| 


(29) 34 16 


H 


(31) 


33 17 6i 


(32) 58 7 


H 


(33) 23 15 6i 


(34) 


49 16 8i 


(35) 2169 16 


6i 


(36) 399 15 2i 


(37) 


896 15 OJ 


(38) 132 1 


3i 


(39) 1854 7 7i 


(40) 


401 11 4| 










29. 


DIVISION OF MONEY. 


PioB 40, 


(1) 


U. (2) 


3. (3) 12. 




(4) 234. (5) 14. 


(6) 


3B. (7) 


40. (8) 13. 




(9) 57. (10) 19. 




30. MISCELLANEOUS (MONEY). Page 41. 


(1) 


670. (2) 


271B. (3) 7320. 




(4) 398. (5) 67. * ' 


(61 


£62. 108. 


(7) £27. lOa.Sd. 


(8) £337.10.. 1 


(9) 


£7. 5«. 6id. 


(10) £23. 6». 3d 




(11) £1.5..9d. 


(12) 


£13. IS.. Id. 


(13) £330.15..^ 


Id. 


(14) £984. 13». ad. 


05) 


£3334. 6». M. 


(16) £1040. fo. : 


3d. 


(17) 9s. lOid. 


(18) 


£1. 13.. 6i(i. 


(19) £12. ia«. 6d. 


(20) JE16. 19«. ad. 


(21) 


£31. 10.. Id. 


(22) £117.14..8d. 


(23) £73. 14i. 5d. 


(24) 


IB-, lid. 


(25) £"■ 




(26) £54. 17..8d. 


(27) 


£20. 5». 2rf. 


(28) £11.3)1. lid. 


(29) £2. 19s. 9d. too mnch. 


(30) 


lOf. too raaal 


,. (31) £76. 5.. 4|d. 


(32) ^G5. 7«. lOd. 


(33) 


£44. 0.. 6d. 


(34) £1. 11'. III. 




(35) £11. 


(36) 


£30. 6j. 6ti. 


(37) £7.8..9d. 




(38) £17.188.3(1. 


(39) 


£2,!. 7.. 2<J. 


(40) £6.7..fiid. 




(41) 17-. 9K 


(42) 


£2.6<. 


(43) £3. 13». lUd. 


(44) £3S. Il8.8d. 


(«) 


£36. 3.. 3d. 


(46) £174. 15«.! 


ad. 


(47) £56. 12». 6d. 


(48) 


£2. 6*. 4d. 


(49) £4. inj. 9d 


■ 


(501 £19.1«-4j1- 








H 


^BBl^kA^^^^H 
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ANSWERS. 






^ 


31 


EEDUCUON OP WEIGHTS AND MEASUEE3. PiGB 48, 


1) 


4666. 


(2) 2746. 


(3) 


1763 


(4) 


4240, 


(6) 


612768. 


(6) 227584. 


(7) 


17108. 


(8) 


57333. 


(9) 


154006. 


(10) 3293604. 


(111 


3936 


(12) 


84460. 


as) 


44566. 


(14) 13179. 


(15) 


120 


(16) 


32736. 


(17) 


45780. 


(18) 14332. 


(19) 


1510M 


(20) 


4257. 


(21) 


23C940. 


(22) 629. 


(23) 


23255 


(24) 


27101. 


(25) 


373593. 


(26) 22120560. 


(37) 


175201 


(28) 


19304, 


(29) 


01G1B7. 


(30) 1233. 


(31) 


1270 


(32) 


31016. 


(33) 


1752. 


(34) 20316. 


(35) 


4584 


(36) 


2181240. 



I. BEDUCTION OF WEIGHTS AND MEASURES. 
1121b. 11 oz. 12dr9. (2) 24531 nwt. 

18c«t. 81b. 7oK. (4) Itoi 



16cwt. S^ra, Gib. 



r w) 


417tonal3owt. Iqc. 19Ib. 


(6) latonslcwt. 3qra. 41b. 70B. 


(7) 


54 lona 11 cwt. 3 qtB. 20 lb. 


Goz. 


(8) 


2Gltona7cwt. 2qrB. 121b. 


3oz. 


(8) 


Iltciufl4cwt. Iqr. 241b. 5 


oz. (10) 162 tons 4 owt. 131b. 


ai) 


651b. 7oii. 16dwt. ISgrB. 


(12) 6611b. 6oz.10dwt.8grB. 


(13) 


1751b. (troj). 


(14) 900001b. (avoir.). 


(15) 


2064 jds. Gin. (16) 


33ni.3fiir.39po.lydE. Ift. 6in. 


(17) 


20 m. 6 fur. 4 po. 5 yds. 


(18) 2m. 7fut. Ijd. 1ft. 6in. 


(19) 


25Bq.jda. lft.23m. 


(20) 32110. 1346flq.ydB. 


. (21} 


174iic.lto.l2per.5Bq.ja 


.Oft. 


(22) 


6 B,c. 2 ro. E pec. 26 sq. yi\n. 2 It. 49in. (23) 1502 cub. yds. 6 ft. 


(24) 


2 cub. jdfl. 36 ft. 57 in. 


(25) 4cnh.jafl.6tt.l640in. 


(26) 


lOcuKjds. 10ft. lOin. 


(27) 35g»ll. 


(28) 


577 pks. Iqt. 


(29) 37456 qra. 


(30) 


156 qrs. :!l)UBb. 


(31) 397buBli. 2pk8. 1 gall. 1 qt. 


(32) 


7117qra. 7buBh. 


(33) 3hrB.35mm. 28b«,. 


(34) 


17dBjB23hrB. 44min.67e 


c, (35) 223 wu5ks 1 day 12 hrs. 


^ (36) 


5 weeks 6 daja 7 lira. 51 mi 


. 14 aec. 


33. ADDITION OF WEIGHTS AND MEA3UBES. Fs.oa 63, 


M.Q) 


Iqr. 131b. I3oz. 3di8. 


(2) 3qrB. 31b. 2oz. Sdis. 


■ (3) 


2toUBl7owt, Iqr. 101b. 


(4) 119 tons 14 owt. 3 qrs. 26 lb. 


^P (5) 


117tini8l4cwt. Iqc. 71b. 


(6) 91 tons 6 owt. 2 qrB. 24 lb. 


^(7) 


31b. 14dwt. ISgTB. 


(8) lib. 16dwt. 7grs. 


J" (9) 


291b. lloz. Idwt. 21grii. 


(10) ise lb. 10 07.. XO dwt. 7 gTH. 


f (11) 


Sij'da. 2 ft. 8in. 


(12) 138 m. liur. 23po. 


^^^^H 


^^^^^^^^^^^^1 







ANSWERS. xiii 


n 


(13) 


36 BC. 3 to. 19 per, (14) ISG ao. 34 per. 17 aq. jda. 2 tL 86 in. 




(15) 


36 oub. yds. 3 ft. 10B8 in. (16) 127 cub. yds. 13 tU BiSm. 




(17) 


2J3gaU. 3qt9. Ipt. (18) 1B4 qis. 1 bush. Isall: 

(19) 264dayBllb[B. IBmin. 58aec. 

(20) 13weeka6day8l7hra. 56mm. Ssec. 




34. 


SUBTRACTION OF WEIGHTS ASD MEABUBKS. P*aa S3. 




(1) 


3 cwt. 2 qrs. 15 lb. (2) ncwt.2qrB.2Glb.13oz. 




(3) 


3tonH ITcwt, Iqr. 2Hlb. (4) 14tonal7owt.2qrB.191b.2oH. 




(5) 


ItonlCcwt. 2qrH. 2r.lb. 8oz. (6) 10 lb. 10 ob. 11 dra. 




m 


4 dwl. 12 era. (8) 17 dwt. 9 grs. 




m 


9oz. 14dwt. 33grB. (10) 17 yds. 1ft. Gin. 




ai) 


34m. EfUT. 6jdB. (12) 2m. 539yds. 2ft. 




(13) 


6tto. 2ra. 38per. (14) 3 sq. jda. 7 ft. 114uj. 




(15) 


igOcnb. yds. 15ft. 1426in. (16) eGcub. jda. 14ft. 759in. 




(17) 


Iqr. lbush.2pka.l gall. (18) I bush. 3 pka. 1 gnll. 2qls. 

(19) 19dayBl7hra.a5mm.39B«. 

(20) 1 weak <1 Jays 3 lira. 52 rain. 57 sec 


1 


35. 


MULTIPLICATION OF WEIGHTS AND MEASUEES. Paoe 55, 




(1) 


151b. lloz. lOdrs. (2) 7t0QB9cwt. 




(3) 


eCtonallcwt. Iqr. 241b. (4) 34 tons 19 cwt. Iqr. SO lb. 




(5) 


CetonsGcwt. 3qrs. 3oz. (6) Iton 1 cwt. 361b. 15oa. 




(7) 


27tonB6cH't. 3qrs. lib. 8oj. (8) 111 tons 16 cwt. 8 oz. 




(9) 


Illton8 6owt.2qra. 24Ib. (10) 933 tonB 9 owt. 2 qra. 1 lb. 




(11) 


691b. 7oa.adwt.aigrs, (12) 116 lb. 8 oz. 12 dwt. 




(13) 


37Ib.9oz.17dwt.3gra. (14) 70yd8.1ft 




(15) 


743 yds. 1 ft. 7 in. (16) 34 m. 3fur. 208ydB. 




(17) 


1020m. 2fiir.lOpo.4jda.l(t.6Jn. (18) 96ac. 3ro. 2Sper. 




(18) 


32798 ao. 1 ro. 10 per. (20) 931 eq. yda. 6 ft. 




(21) 


BOftc. 3ro. Iper. 7sq.yda. ift. 72 in. 




(22) 


C86cub.yila. 26 ft. 1026in. (23) 568 cub. yds. 360 in. 




(24) 


107 cub. yds. lit. 1088 in. (25) 3 qra. Sbush. 3pkB. 3 qts 




(26) 

i 


lGqrB.lbaBli.Spks.lgalL2qtB. (27) llSqra.lpk. 

(28) Ijoor Imonth 3week3 4dayB. 

(29) 10odBy89hr».22min.24Bec. 

(30) ■ 226 daya 18 lirg. 87 nrin. 50 Bee. 


J 




■ 



¥ 



N 



36. DIVISION OF WEIGHTS AND MEASUKES. P*oa 58. 
(1) lton4awt. 3qrB. 121b. (2) 1 ton ISowl. 3qrs. II lb. 

(3) 3tonB liowt. 3qr8. 1811). 4 oz. 

(4) 4tonBl5cwt. Bqra. 171b. 13 oi. (fi) Iqc, lib, 8oz. lOdts. 
(6) 1 ton 10 cwt. 1 qc. 8 lb. 7 oz. (?} 2 qra. 3 lb. 13 oz. 

(8) 6cwt. 2qra. 91b. (9) X3cwt. Sqra. 141b. ISoz. 

(10) 3Ib. 10 oz. 8dwt. 16gr8. (11) 31b. 7 oz. ISdwt. Sgrs. 
(12) loz. 3dwt. SgTB. (13) 4y(iH. 2ft. llin. 

(14) lOjdfl. lit. 7iii. (15) 35yds. 1 ft. llin. 

(16) 3 fur, 27 po. 3 yds. (17) 1 m, 1 po. 1 ft. 
(18) 2tur. 3po. 1yds. 2 ft. (19) 1 ao. 1 ro. 26 par. 

(20) 3ao. 2ro. 10 per. 5 eq. yda. 64in. (21) Iro. 87per, B Bq. jdt 

(22) 19 cub. ft. 888 in. (23) 16 ottb. yds. 48 in. 

(24) Icnb.yd. 14 ft. 747 In. (2S) Spka. 8qta. 

(26) 2 qrs. 1 bnsh. 3 pka. 1 goJl. 1 qt. 

(37) 1 boah. 3 pks. 1 gall. 3 qts. 1 pt. 

(28) 4dayal41ir8. 3lmiii. lOsee. (29) Idcya 41ir9. 8mm. ISeeo. 
(30) E daya 23 lira. 48 min. 9 eta. 

37. DIVISION OF WEIGHTS AKD MEASURES. Paoe 57. 

a) 30. (2) 7. (3) 237. (4) 04. (5) 37440. 

(6) 8000. (7) 54. (8) 288. (9) 400. (10) 28. 

(11) 358. (12) 47. 

38, MISCELLANEOUS (WEIGHTS AND MEASURES). P*o« fiS. 
(1) 4 tons G cwi. 3 qra. 2G lb. (2) 2 ewt. 12 lb. 

(3) ISowt, 3qrB. eib. (4) 11 tone 2 cwt. 7 lb. 

(5) 4tonB 18<iwt. 191b. (6) lu owt. 101b. (7) £81; 81b. | 
(8) 23tonaieuwt. 2qrB. 8Ib. (9) 180. (10) loz. 6dvit. lOgrs. 

(11) 1202. (12) 37440. (13) 65 yds. (14) llOyda. I 

(15) Im. 7far. IGpo. 2ydfl. (16) lllao. 3ro. | 

(17) laaeae. 3ro. 25per. (18) 3ro. 28 aq.yda. I 
I <19) ionb.ft. 851iii. (20) 2880. (21) 30. 
I (22) 1203 qra. 3 pks, (23) 4032. (24) 156. (25) W. ' 

■'" " " (27) 27daya71.rB. 43roin. Uecc. (28) 31Udara9hra. ■ 

(29) Ibr. 39 mil. 15 sec. (30) 1132. 

PRIME FACTORS. Paoe 61. 
(2) 2.3.13. (3) 2.3.17. (4) 2.3.5.7. 

(6) 3^.5.7. (7) 3.5^7. (8) 25.3=. 17. 










ANSWEUS. 






XV 


(9) 


6.11 


.13. 


(10) 3 


.7.01. 




(11) 


11'. 


(12) 


a. 5. 


11 . 13. 


(13) 2 


'.7.13. 




(14J 


S'.6.7.11. 


(15) 


3.5^. 


■P. 


(16) 2^.3'. 7. 




(17) 


2S.3.E.7.11. 


(18) 


3^7^ 


.11. 


(19) 2 


.3.5'.; 




(20) 


3". 7.11=. 




40 


. GREATEST COMMON MEASURE 


.. Piae 62. 


(1) 


9. 


(2) 


9. (3) 


18. 


(4) 


33. 


(5) 24. 


(6) 


9. 


(7) 


ti. (8) 


240. 


(9) 


117, 


(10) 39. 


{ID 


3. 


(12) 


672. (13) 


87. 


(14) 


. 39. 


(15) 53. 


(16) 


SEIJ. 


(17) 


619. (18) 


121. 














41, G.C.M 


. PiOK 63. 




_^ 


H 


(1) 


3. 


(2) 81. 


(3) 


2. 




M) !.' ,^H 


■ 


(5) 


12. 


(6) 75. 


(7) 


442. 




'^^H 






12. LEAST COMMON 


MXILTIPLE. 


Paqb 


^ 


(1) 


120. 


(2) 


232. (3) 


180. 


(4) 


360. 


(5) 1620. 


(6) 


12*H)0 


■ (7) 


300. (8) 


5040. 


(9) 


1710 


. (10) 33G0. 


(11) 


1330. 


(12) 


70SC. (13) 


47fi. 


(14) 


340. 


(15) 180. 


(16) 


1008. 


(17) 


laiio. (18) 


loao. 


(19) 


2520 


. (20) 7920. 




43. FBACTlONa (INTRODUCTOKY). 


Piae C5. 


(1) 


£9. ISs. lOd. 


(2) £5. 


1&«. 2d 




(3) 


£7. 3t. lOlid. 


W 


£8.2, 


<.id. 


(5) £31.n>,9. 


id. 


(6) 


£17. 6f. lOd. 


(7) 


£3.fl, 


>. lOJ.!. 


(8) £26. X9<. 7d. 


(9) 


£60. 5*. 9id. 


(10) 


£21.: 


188. %^d. 


(11) 6o 






(12) 


Iqr. aCib. 


(13) 


2qra. 


201b. 


(14) Iqr. 201b. 




(15) 


3cwt. 141b. 


(18) 


Icwt. 


Iqr.aolb. (17) lOlh.Soz. 




(18) 


5 ewt. 3 qra. 


(19) 


2 tons 


IDcwt. 2 


qrs. Ulb. 


(20) 


21tc.na.l3cwt. aqra. 131b. 




44 a. 


, KEDDCTION TO LOWEST 


TEBMS. : 


Page 66. 


(1) *■ 


(2) i. 


(3) H- 


(4) i 


!■ 


(5) i 


1- (6) A- 


(7) 


1- 


(8) a- 


(9) A- 


(10) , 


(^. 


(11) 


h (12) A. 


as) i. 


(14) !■ 


115) i- 


(16) li. 


(17) H- (18) H. 


(IB) A. 


(20) it- 














44b 


. BEDDGTION TO LOWEST 


TEBMS. PiQB Be. ' 


(1) 


rJ.. 


(2) 


A- (3) 


A- 


(4) 


^■ 


(5) tfB- 


(6) 


H. 


(7) 


A- (8) 


Hi- 


(9) 


ih 


(10) *. 



(14) AV- 115) 
(19) A. 
(24) II- 



(11 u. ' 



(11) A- (12) H- (13) I!. 

(16) AV- (17) HI- (18) 11- 

(21) ,th- (22) «. (23) ,VA. 

(23) H- (27) Mh- (28) « 



45. COMPAEISON OP rEACTIONS. Paoe 67. 

(2) }. (3) (. (4) i- (5) ). (6) (. 

m J- (8) »- (9) A- (10) ,■,- (111 i,. (121 H- 

(13) i|. (14) Jf- (15) H- (16) is- (17) S3- (18) M- 

(19) A- (20) ra- (21) H- (22) ft,. (23) ,«- (24) ri,. 

46. COMPARISON OP FEACTIONS. P*gs 67. 

(1) M.H.M; A.l.t- (2) t'A.iW,. !KH,i, t- 

(3) ll.H.-Hii.l,^- (4) ,",,A.H.Aii.A.!.l- 

(5) sn.m.^A.mi i.i^.6.*- (6) is. n.iii.sti a. s.i.a. 
(7) m. m-m.!Sii k.h.b. IS- 
IS) H*. Ill.m.l!!i!. li.H.li- 
(9) KMSJ.m.iSi: !i.H. SS.H- 



.H.iim.ft.t.if- 
.SS.SSi A. j.S./i>- 
,Hi H.t.H- 
.ii.ili S.S.Si.i- 



(10) ii, 

(11) H, 

(12) H, 
114) SI, 

(16) II. 

(17) A*., ft. iW. Am. A, H, 

(18) AV.iSt. IH.HIHi.ii. I, I. 

(19) IS. 11. U. SI; A.li.JS. li- 

(20) HS.IH.IU. Htl «. IS. i.5). 

(21) A",.,V..m,JAl A.A. A.A- 

(22) iSS.iSS.Slf.m: il.ll. A.if. 

(23) !H.iSI.«M.HI;l.H.K. i"i. 

(24) III. III. in. IIS; n.n. U.i- 



47. MIXED NUMBERS. Piaa 



(13) S3. A. A; l.A.A- 
(15) lllH. Hii. A. 1- 





(2) t- 

(7) 9. 
(12) 10«f. 
(17) 16H. 



IJj*. (22) 18tt. 



(3) 74. 

(8) ISi. 

(13) 121J. 

as) ISIS- 

(23) 18SII- 



(4) 7- 

(9) 17)- 

(14) -MIA- 

(19) 13S4- 

(24) 1-im- 



(5) lOf- 

(101 llA. 

(151 ia2A- 

(20) lOH. 

(251 ISM. 



f^ 




ANSWERS- 






xvii 1 




4S. IMPROrER FRACTIONS- PiOB 69. 




(1) ¥■ 


(2) V- 


(3) ^■ 


(4) 


11- 


IS) V- 


(6) W- 


(7) ¥- 


(8) V- 


(9) 


H»- 


(10) -41. 


ai) 'f. 


(12) f»- 


(13) Vf- 


(14) 


w. 


(15) •A'. 


(18) W. 


(17) W- 


(18) W- 


(19) 


•&-- 


(20) HV-- 


(31} m^. 


(22) Vff. 


(23) V*. 


(24) 


¥W. 


(25) ^fH^. 


(26) V.V 


V. V. V-- 


(27) 


H,f 


r.H.W.W. 1 


(28) «,W,W,W,W 


(29) 


ti.W.-W.W.-VJ'. 1 


(SO) H.W.W.W.W 












49- J3)DITI0N OF FRACTIONS. 


PiOB 70. 1 


a) li- 


(2) If- 


(3) Ift. 


(4) 


H. 


(5) J. 


(6) SJH. 


(7) 2fh- 


(8) 2j. 


(9) 


3iJ. 


(10) 2»|. 


ai) 2A- 


(12) !«. 


(13) l,¥i. 


(14) 


IHS- 


(15) H. 


(16) IH. 


(17) 2il- 


(18) H,- 


(19) 




(20) 1ft. 


(21) IH- 


(22) fH. 


(23) 1*H. 


(24) 


tu- 


(25) IMJ. 


(28) iH- 


(27) mi- 


(28) IIH. 


(29) 


im- 


(30) im. 




60. ADDITION OF FRACTIONS. 


Paob 70. j 


(1) 18H. 


(2) 17ft. 


(3) ««. 


(4) 


10H». 


(5) 21H. 


(6) 111- 


(7) 18*. 


(8) ISft. 


(9) 


m- 


(10) em- 


(11) mi- 


(12) m- 


(13) laftV. 


(14) 


63)Si. 


da em- 1 


(16) H- 


(17) Hf- 


(18) 1*{1. 


(19) 


HOffi. 


(20) H». 


(21) 1»H|. 


(22) 2S,'A- 


(23) 3S|. 


(24) 


27ft. 


(25) 18M- 


(26) 23ft^- 


(27) 321- 


(28) aSyh. 


(29) 


18ft^. 


(30) 2Sft. 


(31) 12i. 


(32) 12^,. 


(33) 13rf,. 


(34) 


ISH- 


(35) 12ft. 


(36) 12A- 


(37) Slffl. 


(38) 13H. 


(39) 


2211- 


(40) Uft. 


(«) 84tt. 


(42) 23».- 


(43) 12 ,V.. 


(44) 


It/A- 


(45) la;.. 


(46) W,- 


(47) lOlH- 


(48) ISHJ. 


(49) 


10*- 


(60) K!h- 


51 


BDBTEACTION OF FRACTIONS. Paqb 71. | 


(1) »- 


(2) ft. (3) A. (4) 


1 


(5) * 


(6) ft. 


(7) A- 


(8) A'b- 


(9) AS. 


(10 


1»- 


(11) H- 


(12) 1ft- 


(13) 3*. 


(14) 10ft. 


(15 


61- 


m 5A- 


52 


SUBTRACTION OP FRACTIONS. Piqb 71. J 


(1) 111- 


(2) SJ. 


(3) i. 


(4) m- 


(5) >H' ^J 


(6) IH- 


(7) 3». 


(8) 5ft. 


(9) I3H- 


(ID) ^H- - ^H 


(11) *H- 


(12) 7». 


03) «i(. 


(14) 


IH- 


(19) 12)l.i^H 


^r^ 


A. 






^^ 


^^^^1 


^^^^1 


^^^^^1 






^H 


^^^^^^^H 



xvm 




ANSWERS. 


(16) m- 


(17) H- 


(18) 2||. (19) «. (20) 4M». 


(21) 8|}. 


(22) 10«. 


(23) 3f. (24) 3H. (25) 17«. 


(26) 5H. 


(27) m- 


(28) llfii. (29) 13,Vir. (30) l&Hi- 


(31) IW- 


(32) 6H. 


(33) 6VW. (34) 46|H. (35) 31f}. 


(36) 16|«. 


(37) lAV- 


(38) 2iff. (39) I7|tt. (40) I4m4. 




53. WIXKI) KXAMPTiKS. Paob 72. 


(1) 3^. 


(2) 7tW, 


(3) 2*. (4) 6^. (5) IH. 


(6) 6A. 


(7) 2A. 


(8) li^V. (9) 39H. (10) m- 


(11) mh 


(12) vV- 


(13) 6. (14) 9A. (15) 5ii. 


(16) lOf. 


(17) 5A. 


(18) 5^^. (19) 4^. (20) 10. 


(21) 12. 


(22) H. 


(23) 0. (24) 0. (25) 2. 


54. 


MULTIPLICATION OF FRACTIONS. Paob 73. 


a) A; A. 




(2) H; l«. (3) 4A^;2A. 


(4) 4H; 6A. 


(5) A; 28. (6) If; 2f. 


(7) If; 3j, 


t 


(8) 2f;51. (9) llf;lli. 


(10) 10; 12i. 


(11) 32|; 51 J. (12) 20|; 81f. 


(13) 29}; 109|. 


(14) 108A; I68ii. (15) 7A; 4ii. 


(16) 20if ; ] 


L76i. 


(17) 37|; 42f. (18) 80J; 240}. 


J 

« 


55. DIVISION OF FBACTIONS. Page 74. 


(1) A; A 


5 inr 5 ttt* 


(2) TT f 45 J inf> »!■• 


(3) A; A 


5 Ts 5 A» 


(4) iV;^;iPr;7V. 


(5) A;»! 


■hf ih- 


(6) 7^5 ^; xiir; Tirr- 


(7) 1J;A 


; /¥• 


(8) U\ A; i|. (9) 3i; 2A; l*. 


(10) 4; A; 


5V. ( 


11) f; i; A. (W) M; M; A- 



56. MULTIPLICATION OF FRACTIONS. Paob 75. 

(1) i;i;A. (2) A; H; A- (3) U'.tVt;^- 

(4) 3H;1A;4. (5) lOf; 3H; 4. (6) 9t; 19H; 28}. 

(7) 13i; 33i; 284. (8) 19J; 14§; 28^- (9) 56i; 27|t; 23f. 

(10) 2H; 19«; 7i. (11) 18. (12) 9. (13) 60. (14) 29. 

(15) 6. (16) 66. (17) 16. (18) 12. (19) 40. 

(20) 54. (21) n- (22) 74. (23) 17H. (24) 22i. 

(25) 98J. (26) 25A. (27) 18^- (28) 192i. (29) 6*. 

(30) 4i. (31) 31i. (32) 18i. (33) 16J. (34) 80|. 

(35) f. (36) 3. (37) 4|. (38) 32f. (39) 3*. 

(40) 82A. (41) Iff. (42) 331. (43) 13. (44) W- 

(45) 105H. (46) 16*. (47) 27. (48) 221. (49) 2^. 







ANSWERS. 


9 


(50) Bt,. 


(51) 


291i. (52) 103. (531 22. 


(54) !. ^^ 


(55) 5. 


56) H- 


(571 m- (58) 11. (59) 71. 


(60) 131. 




57. DIVISION OF FRACTIONS. Page 76 




a) !:« 

(3) l*i 


; 11; ,Vr. (21 lAill; 1ft 


IH. 


f; 2; lAr. (4) ft; ift; li; 


IHt. 


(6) 162) 


120; 2134; 95ft. (6) 120 ; aOflj ; 116^ ; 247). 1 


(7) Ai Al A;, 


t,- (8) H; 1J;H; 


ft. 


(91 ». 


(10) 


f. (11) H- (12) 3S. 


(13) HI. 


an A- 


(151 


ft. (11) 4. (17) 1,¥.. 


(18) 31. 


(19) H. 


(20) 


li. (21) 2f. (22) 41. 


(23) 11. 


(24) A. 


(261 


2*. (26) J!. (27) «. 


(28) ». 


(29) s. 


(30) 


irrS. (31) 2ft. (32) 73. 


(33) 11. 


(341 «. 


(351 


1ft. (361 ft'.. (371 Hi. 


(38) 7. 


(39) lA- 


(401 


2ft. (41) «. (421 11. 


(43) ft. 


(44) it. 


(451 


«. (46) ft. (47) 81. 


(48) Sft. 




58. 


MIXED EXAMPLES. Piaji 77. 




0) S- 


(21 


1«|. (3) H. (41 11. 


(5) 1». 


(6) 4CH. 


(71 


17ft^. (8) 10. (91 If. 


(10) ««,.,^ 




59. 


MIXED EXAMPLES. PiQB 78, 




a) 11- 


12) n- 


(31 H. (4) ft. (5) va 


(6) 3. 


(7) I. 


(8) U. 


(9) 4f. (10) 2ft. (11) 31. 


02) 18|. 




60. 


MIXED EXAMPLES. Paoe 78. 




(1) -Xf, 


(2) 


ft. (31 H. (4) Sft. 


(6) 7H. 


(6) iA- 


(71 


8ft^. (8) 15l?|. (fil 8HI. 


(10) 5J, 


(11) 9- 


(121 


1ft. (131 11611. (141 16H. 


(15) 16M. 


06) "H 


(171 


13K. (181 rf,. (19) 61. 


(20) 2iA. 


(21) im 


(221 


1. (23) IJft. (24) lft>,. 


(25) 16. 


(an) u. 


(27) 


ft. (28) H. (29) 2. 


(30) 6ftV. 


61. FRACTIONS OF CONOBETE QDANTITIBS. 


PiOB 79. 


(1) £15. 


2i. 2id. 


(2) £1.16,.™. (3) 


£61. 7,. Sid. 


(4> £11. 


0<. lid. 


(5) £1.7*. 81d. (6) 


£21. 8». 9|i. 


(7) £2S0 


5>. 2)<1. 


(8) £17. 17..31d. (9) 


£1. lOa. 


(10) 2..9Ji 


(11) £61.1,,10id. (12) £794. 3.. lit 


(13) 60.1 


.2,1.. 


(14) Iqr. 7oE. Uldre. (15) 13o«t.44tt..^™. 


.. 


-Ak 




>^^^J 


■^■^^ 




MB^^^^^I 



I 


w ^ 


I 


1 XX ANSWERS. 




(16) 2tonB9owt. 7Bt. 21b. (17) latouB 7cwt. 81b. 8oi. 
(18) 4cwt. 3qrB. 141b. (19) lton2cwt. 3qra. 31b. Hob. 
(20) lton201b. (21) 2ydB. 1ft. Tin. (22) 3 qra. 3 bnah. 3 pka. 
(23) 32dayB231irB. 46inm. 30BGC. (24) 6 dajs 19 hre. 26 nun. Ifi bm. 


I 


1 62. FRACTIONS OP CONCKETE QUANTITIES. PiQH 80. 


w 


' (1) B.. U. (2) £1. 9.. (3) £1. 6.. eirf. (4) £2. 9.. U. 
(5) £2. (6) £3. Ili. 9id. (7) £3. 3*. (8) £9. 1B<. Si 
(9) £1. 16s. lljrf. (10) £3. &r. Bid. (11) 71b. 4oz. lOdrs. ] 

(12) ltoiil7cwt. 3qra. 121b. (13) 8owt. Iqr. 221b. 

(14) leowt. Sqrs. 7lb. (16) 1 qr. 241b. 8oz. 

(16) afur.20yd9.ltt.lim. (17) 3ro.I0per. 

(18) ■tftc.2ro.Sper.49q.ydB. (19) 2 ao. 2 ro. 35 par. 

(20) 2 dajB 4 Lis. 12 miu. 44 sea. 




63. FBAClIONg OF CONCKETE QUANTITIES. Paqk 81. 


1 


(1) *■ (2) |. (3) i- (4) |. (5) ii- (6) A- 
(7) A- (8) A- (9) A- (10) Hi- (11) VA- (12) i- 
(13) A- (14) A. (15) i. (16) li. (17) A. (18) lA- 
(19) A- (20) 2i. (21) X?,. (22) ri,. (23) A. (24) A- 
(25) {. (26) if,. (27) A- (28) Tjhm- (29) I'A- (30) A- 
(31) fj. (32) \m- (33) tAt. (34) *¥A. (35) H- (36) «. 
(87) A- (38) AA. (39) i%- (40) *■ 


r 


64. COMPLEX FRACTIONS. Paqe 83. 


1 


(1) 3A- (2) 2Si. (3) 4. (4) i-A. 15) i. 

(6) li. (7) 48. (8) li. (9) 16. (10) 2J. 
(11) mi- (12) 103J. (13) 6. (14) li. (15) a- 
(16) AV- a?) 17(S. (18) A. (19) 2. (20) ^. 
(31) IJSJ. (22) m- (23) MJ- (24) l. (25) l. 
(26) i- (27) ,y.. (28) 1. (29) «. (30) l^h- 
(31) 2. (32) Si. (33) AV. (34) 9. (35) H- 
(36) m- (37) 2. (38) !■ (39) li'A- (40) A- 
(41) H- (42) ih (43) HE. (44| ,V=. (45) A^. 


w 


65. MISCELLANEOUS (FRACTIONS). Pioa 85. 


r 


(1) ii- (2) A. (3) IJ. (4) A- (6) A- 
/SJ j'l- (7) 8». (8) 10s. 5d. (9) 2.. 4d. ; 2>. ; 4i 


u 




m 





ANSWERS. 



aO) H4. (11) BM^ays. (12) ifhrs. (13) Iff hrs. 

(14) mmiD. (15) aimin. (16) 5. (17) 17. (18) 480 

(19) 7. (20) 4. (21) 33. (22) 24iV,,. (23) 44«- 

(24) 62). (25) n!t.; ^'rotthepole. 

66. DECIMAL NOTATION. Pios 87. 

(1) ■*. (2) -7. (3) -14. (4) -75. (5) '03. (6) -795. 
(7) -052. (8) -006. (9) -0583. (10) ■0029. (11) -OOOE. 

(12) 9-5. (13) 1'7. (14) 30-6. (15) 9-53. (16) 2'005. 

67. MULTIPLICATION OF DECIMALS. Paoe 87. 



(11 


324-3E. 


(2) '25. (3) 680'3. 


(4) 6003. 


(6) 


■003. 


(6) 4'5. (7) 45. 


(8) -45. 


(9) 


ms. 


(10) 6'275. (11) .026. 


(12) 5-25. 


03) 


10)0, 


(U) ■I. (15) 11. 


(16) 1001. 


(17) 


372751. 


(181 5207-5. (19) 53427'e. 


(20) 47-25. 


(21) 


1. 


(22) 7'5. (23) I5fi-25. 


(24) -05. 




68. 


DIVISION OP DECIMAiS. Paqe 8rf. 


(1) 


1-G375. 


(2) -065. (3) 0352. 


(4) 1-3S. 


(S) 


I2'50an. 


(6) -001. (7) ■OH, 


(8) -0011. 


(9) 


■4775. 


(10) 8^24O05. (11) 3-653. 


(12) -000405 


as) 


■004. 


(14) ■0005. (15) ■00006. 


(M) ■ooooos 


(17) 


100265. 


(18) -365275. (19) -02556. 


(20) -005836 


(21) 


■0005. 


(22) -000035. (23) ■0000036. 


(24) -00004. 




69. CONVERSION TO VULQAB FKACTIONS. 


Pagb 68. 


(1) 


Aii. 


(2) -A: f. (3) 


ft.:-h- 


(4) 


»i A. 


(5) ft,;f,. (6) 


•tiA-.n- 


(7) 


•MV-. t. 


(8) ,!t,i .'„ (9) 


M,: rf,. 


(10) 


tVW; ih 


(11) Tfal A- (12) 


rfiJii A. 


(13) 


■Mm-- »i 


(14) iM,-. Irfr. (16) 


6ilH.i6A, 


(16) 


iViWft: A 


(17) iVWi ; Jl. (18) 


tHKIt; a. 


(19) 


.iliii.; 


%• (20) 6«»V;0A^ (21) 


7,Hbi 7«, 


(22) 


»rt»,: W.. (23) 2,^^s,i2AV. (24)4W,V,l4MV. 


(25) 


13jiiJh; 


13,l,^ (26) 21,«,-„i21A. 


(27) 


I5,W,W. 


15mi. (28) aOiiiSS,-, aOiSJf,. 


(29) 


82««W; 


OSiWA. (30) SO„«„i90,J,„. 



xxu 



ANSWERS. 



(1) 
(5) 

(9) 
(12) 
(15) 
(18) 
(21) 
(24) 



(1) 
(5) 
(9) 
(13) 
(16) 
(19) 
(22) 
(25) 
(28) 



a) 

(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 



(1) 
(5) 
(9) 
(13) 
(17) 
(20) 
(23) 



70. 

182-1999. 

20-11201. 

366-056291. 

525-710841. 

93-639977. 

1259-71947. 

4108-3528. 

716-15477. 



ADDITION OF DECIMALS. Page 89. 

(2) 616-7678. (3) 10-39976. (4) "0113. 

(6) 16-83165. (7) 60232. (8) 748-196. 

(10) 690-60264. (H) 493-611606. 

(13) 260-093876. (14) 619-62482. 

(16) 446-012466- (17) 670-6444478. 

(19) 6725-2492. (20) 6668-57854. 

(22) 119-102907. (23) 199-876. 

(25) 1056-23193. 



71. SUBTRACTION OF DECIMALS. Page 90. 



2-075. 

6-491. 

86-273. 

5-449788. 

12-499897. 

10-64402. 

60-788291. 

2-501246. 

5-7288. 



(2) 

(6) 

(10) 



-071. 

9-325. 

-0966. 
(14) 
(17) 
(20) 
(23) 
(26) 
(29) 



(3) 
(7) 

(11) 
10-831893. 

41-6922. 

27-255035. 

4-65863. 

80-18131. 

22-28776. 



-999. (4) *99. 
2-5239. (8) 1-097. 
6124. (12) 1-13995. 

(15) 100-732687. 

(18) 12-06908. 

(21) 23-064848. 

(24) 110-43222. 

(27) 7-7257. 

(30) 9-2721. 



72. MULTIPLICATION OF DECIMALS. Page 91. 

1 ; 1-5 ; 2-5 ; 4-5 ; 5. (2) '25 ; -375 ; -5 ; 1 ; -625 ; 3125 ; 15-626. 

•45; -6; -75; -9; 1*2; 1-35; 165. 

-4; -7; '9; 1*05; 1-25. 

12-96; 22 68; 181-44; 155-52; 194-4. 

9-5034; 142-551; 1995714; 3547936; 342-1224 

-03; -0526; -072; -225; 1-65. 

90-15 ; 136-226 ; 171*286 ; 616-026 ; 3766-26. 

2297-26; 2756-7; 321616; 18378; 62071. 

2650-25 ; 3316-325 ; 3621-356 ; 22952-25 ; 77527*6. 

73. MULTIPLICATION OF DECIMALS. Page 92. 
142-2. (2) 146-6621. (3) 211-06. (4) 23-408. 



•380716. 

1092347. 

874-581. 

-01431025914. 

1706-870036. 

72-7093511. 



(6) -01546875. 
(10) -0001292. 
(14) 6-384512. 



(7) 3200. (8) -0097665. 

(11) -00011355. (12) -000038665. 

(15) 24-6400662. (16) -010167427. 
(18) 364-406442. (19) 1*693629862. 

(21) 19-8219661336. (22) 430-68561447. 
(24) 327-28160968. (25) 196-7262170. 



ANSWERS. HSIU 

~myB^i^00ii5. (27) -0520556. (28) ■000006331782. 

(29) -001700784372. (30) 1 29 073791 5144. (31) ■0110523. 

(32) -0000028561. (33) -OOOOOl. (34) -OOOOUU. 

(35) -0306. (36) -103135. 

74. DIVISION OP DECIMALS. PiOE 93. 

(1) 8-5; 5-1; 1-7; 1-5; -17; '15. 

(2) -085; -051; -0076; -00425; -0035; -001. 

(3) 1-20%; ■5184; -1033; -0576; -0288; -0192. 

(4) 2-49; -15; -075; -0375; 03. 

(5) 128-947; 69-514; 9-919; 4-678; "763. 

(6) -0017: OOOa^; ;0000425. (7) 13-2545; -3705; -13535. 
(8) a-249; 1-083; 1-6245. (9) 31-34; 6-268; 1-3536; -12536. 

(10) -00001108; -00000554; -00000277. (11) -1947. 

(12) 2-7643. (13) -005976. (U) -00376. (IS) -000817. 

(16) -00038. (17) 00004. (18) -0000068. (19) -OOOOOl. 

(20) -00000016. 



75. 


DIVISION OF DECIMALS. Pabk 94. 


(1) 116-314. 


(2) 


■008. 


(3) 


363G4. 


(4) 7416400. 


(5) -00756. 


(6) 


49-22. 


(7) 


3000. 


(8) 30030a 


(9) 63. 


(10) 


1200. 


(11) 


8-1. 


(12) 15. 


(13) 605000. 


(14) 


19-04. 


(15) 


3123. 


(16) -0059. 


(17) «8000. 


as) 


■06034. 


(19) 


■00501. 


(20) 0000162. 


(21) 47050. 


(22) 


3^041. 


(23) 


5080. 


(24) ■01023. 


(25) 8-17- 


(26) 


■54. 


(27) 


436. 


(28) -08463. 


(29) 19-1. 


(30) 


36-4. 


(31) 


205. 


(32) ,330-43. 


(33) -000961. 


(34) 


800-576. 


(35) 


7-70071. 


(36) 23780000. 


(37) 3750. 


(38) 


125000. 


(39) 


12500. 


(40) 31180000. 


(41) 4024-745r. 


(42) 


-OO.'iJ. 


(43)' 


■0129. 


(44) 20414fl. 


(45) 411V221S. 


(46) 


13302-6315 


(47) 


-OOIB. 


(48) -0586. 


(49) 35-441?. 


(50) 


1-5793. 


(51) 


11371. 


(52) -2218. 


(53) 18-6478. 


(54) 


■32G*. 


(55) 


■8643. 


(56) -0021. 


(57) 33-0619. 


(58) 


558836. 


(59) 


1482793 


(60) 12302 6S15. 


76. CONVERSION INTO DECIMALS. Faqs 95. 


(1) -15. (2 


■35. 


(3) -ts. 


(4) 


■73. 


(6) -070. 


(6) -BBS. (7 


4-48. 


(8) lo-i^ 


3. (9) 


6-ai3S. 


(10) 8079125. 


(11) -01875. 


12) -01171875. 


(13) 15035. 


(14) ^609375. 


aS) -09375. 


16) 8-643S57I. 


iX7) 'iwmixj. 


vjS^ •Ut-jBia'jii- 


^^^^^^Hl 








^^^ 


^^^^^^^^^1 



(4) 


1 -000125. 


(8] 


) 4-8. 


7. 

(5) 
(10) 
(15) 


•66. 

•6243d. 

6-i63846. 


(19) 
(23) 


16-9583. 
43-615384. 



XXIV ANSWERS. 

(19) 4-5238095. (20) 2-0370370. (21) 8-4411764. (22) 10^3096235. 

(23) 7-3260869. (24) 3-3854166. (25) 9-046296;9. (26) 12-1315789. 
(27) 14-2678571. (28) 16-37190085. (29) 18-8046875. (30) 7-9179687. 

77. COMPLEX DECIMALS. Paob 96. 

(I) -0575. (2) -00001. (3) 4-256. 
(5) 2070000. (6) 42. (7) 30518-59. 
(9) 10125. (10) 662-1. 

78. BECURRING DECIMALS. Page 97. 

(1) -26. (2) -107. (3) -ISS. (4) -38. 

(6r-093. (7) -596. (8) -iO. (9) -0227. 

(II) 1-42. (12) 3-583. (13) 4-42. (14) 5-06. 
(16) 10-190476. (17) 12-24. (18) 14-629. 

(20) 16138. (21) 21-8i. (22) 32-857142. 

(24) 64-5370. (25) 60-1714285. 

79. RECURRING DECIMALS. Page 98. 

(1) i. (2) M. (3) ,V. (4) «. (5) ^. 

(6) H. (7) t\\' (8) AV. (9) irir. (10) 16H. 

(11) -h' (12) ^h' (13) 7^. (14) 3A. (15) 6A. 

(16) lOH. (17) 3/«V. (18) Wff. (19) 12^1. (20) iih 

(21) m- (22) 5/o%. (23) mh (24) 8,rWT. (25) IWWWf- 
(26) -01. (27) -001. (28) -2. (29) '32. (30) -063. 
(31) -0245. (32) -7. (33) 10. (34) 100. (35) 100-9. 

80. ADDITION AND SUBTRACTION OF BECURRING 

DECIMALS. Page 99. 

(1) 1-12. (2) l-0i89. (3) -Olie. (4) 8-719i 

(5) 5-43862. (6) 94-2124. (7) 6-11096. (8) 1^676*6. 

(9) 34-Oi. (10) 306. (11) -8. (12) 31-08i 

(13) 5-62576. (14) 6-9725. (15) 42-65924. (16) 15-343. 

(17) 7-5. (18) •5li6. (19) -425. (20) -8. 

81. MULTIPLICATION AND DIVISION OF BECUBBING 

DECIMALS. Page 100. 

(1) 395-Oi. (2) 4125-785. (3) 5-8772§. (4) 6-382798. 

(5) -6627. (6) -00188922. (?) -647619. (8) 7-4l7. 

(9) '013302. (10) 1622^778. (H) -72. (12) •0001999. 



■ 


■ 


F" 






^^ 




m 


w 


' 


ANSWEllS. 




XXV 


(13) 


w^ 


(14) 


l-46908.i 


(15) -006557 




16) 99-0383. 


(17) 


92-597371. (18) 


■22222477. 


(19) 10-4. 




20) 830-S. 


(21) 


4080-5. 


(22) 


■4783. 


<23) -0006-2. 




24) 1^711285. 


82. MULTIPLICATION AND 


DIVISION OP BECUBElNa J 








DECIMALS. 


Pads 101. 






(1) 


4-3. 


(2) 


245. 


(3) -0066. 




(4) -0026. 


(6) 


007. 


(6) 


■00999. 


(7) 6-6. 




(8) G-31G5, 


(S) 


la. 


(10) 


■2a. 


(11) 20-5. 




(12) -i. 


83. DECIMALS 


OF CONCRETE QUANTITIES. 


pAoa 101. 


(1) 


■9375. 


(2) 


■971875. 


(3) 3-23125. 




(4) -778125. 


(5) 


■0634375 


(6) 


■0588125. 


(7) -00625. 




(8) ■8376. 


(9) 


■375. 


(10) 


■0117187S. 


(11) -04376. 




(12) -1390625. 


(13) 


•2414082 


■ (14) 


■009376. 


(15) -01876. 




(16) -1375. 


(17) 


■39G35. 


(18) 


■4375. 


(19) ■003136. 




(20) -6875. 


84. DECIMALS OF CONCRETE QUANTITIES. 


PiBK 102. 


0) 


■75. 


(2) 


625. (3) 


-625. (4) 


■15, 


(5) -625. 


(6) 


■0*. 


(7) 


384. (8) 


2^25. (9) 


■005 


(10) -MC. 


(11) 


8275. 


aa) 


6-75. (13) 


1-08. (14) 


■876 


(15) 1-166. 


06) 


■630S. 


(17) 


s. m 


•oS. (19) 


-305 


(20) -6. 






85 a. 


DECIMAL VALUES. Paob 103. 




(1) GA (2) 


60rf. 


(3) 13i. 


(4) ShalE-CTi 


WDB 


(5) 71b. 


(6) G31b. 


7) 12dre. (8) 579 yds. (9) 462 hrs 


(10) ecwl. 






85 b. 


DECIMAL TALOES. Paob 103 




a) 


Is. 3<i. 


(2) 18.. Si. (3 


£3. 128. Sd. ■ 


(4 


£36. 19!. 6d. 1 


(5) 
(8) 


£50. IBs 
16cwt. 


C|J. (6) 2cwt. 3 
qrs. 101b. 8oz. 


qra. 71b. (7) 
(9) Ibuflh. 


18t 


n8 4owt. 2qra, 


2pk. Igall. 


(10) 


3pk.lg 


aU. Ipt. 


(11) 52 


day9l8mm. 


(12) 6tnr. 12p<.. 


(13) 


2 to. 14 per. 


(14) £1. 18». 5Jd. 


15) 


£48. 8». lid. 


(16) 


£6. 6*. U. 


(17) £1. lU.ejd. 


18) 


£1. 10>. sld. 


(19) 


lao. Ir 


.17per 


ISyds. Ift. 18m. (20) 


lcwt.3qrB.I81b. 


(21) 


228 daj 


61irB. 45inia. 


(22) Bao. 


ro. ISper. 


(23) 


94mU(is7fi.r. SC 


po. 


(24) 2ac. 


CO. 




(25) 


TbuBli. Spt. Igall. (26 


4s. Sd. 


(27) 


16.. Od. 


(28) 


£1. 1». 7id. 


(29) £3 


G(. 2ii. 


(30 


£45. 4i. M. 






^^H 


^^^^1 


^^^^H 


H 


^^^^^^^^1 



F 




ANSWEHS. 


^ 




86. DECIMAL VALUES. Pior. 104. 


1 


a) 


93rf. (2) 7. 


Gd. 


(3) £L4s. IK (4 


£4. 17s. Sii. 1 


(S) 


£414. (6) 3s 


lid. 


(7) £U.6s.81d. (8 


10*. lid. 1 


(9) 


ie«. 6id. 


(10) 


£2. 13s. Hd. {11 


Uawt, Tib. 1 


(12) 


3qr8. 151b. Cos. 


(13) 


atoneaowt. 3qre. 131b 


(14) lib. 1 


(15) 


232dayalOhr8. SOmin. lisec. (16) £8.8.. 


(17) IS.. I 


(18) 


138. lOld. (19) £20. 119. Oid. (20) 6fur. 19po.Srd9. 1 




87, MISCELLANEOUS (DECIMALS). Page 104. | 


(1) 


■IM; -163; -036 


■005808, {2} 19-7136; 12078-229801. | 


(3) 


■00001; 100000. 


(4 


11000; -0011. " (5' 


■300847. 1 


(6) 


4'44444; -01001. 


(7 


92D59'677 ; ■0000937E. 


(81 3-3081. 1 


(9) 


■036742. (10) 


■8675. 


(11) 1005-6979. 


12) 108-9e88. 1 


(13) 


1-02515; 1-00485 


, -010^0225 > 100. 


1 


(14) 


16-219B7; IS21-B87; 162198-7; -1631987. (15) £19. 1.. VjA | 


(16) 


3-876; 14-&312GJ 


3-75. 


(17) £13.12>.3<i. 1 


as) 


-03125 ; -0025. 


(Ifl) 


2«. 3,i.;-46. (20) 


■567. 




88 a. SIMPLE 


PKACTICE. Pa^e lOe 




(1) 


£87. 10s. 


(2) 


£96, IDs. (3) 


£53. 10.. 


(4) 


£79. 10«. 


(5) 


£48, 8s. (6) 


£63. 7.. Gd. 


(7) 


£45. 6j. Sd. 


(8) 


£37.16s. 8ti, (9) 


£43. 16.. ad. 


(10) 


£46. 9s. id. 


(11) 


£53. 6s. 3d. (12) 


£15. 7.. Gd. 


(13) 


£9. 4b. Sd. 


(14) 


£12. 83. 6d. (15) 


£6. 12.. 9.;, 


(16) 


£6. 19s. Sd. 


(17) 


£6. 6>, Gd. (18) 


£6. 3.. Hd. 


(19) 


£2. ISs. 2d. 


(20) 


£1. 16.. IJd. (21) 


£621. ISs. 


(22) 


£220. 7». Gd. 


(23) 


£371, Ifis. (24) 


£186. 13». id. 


(25) 


£306. Ifiir. ed. 


(26) 


£350. 73. (27) 


:e245. 148. 


(28) 


£278. 12s. Gd. 


(29) 


£89.6.. Gd, (30) 


£133. 18.. Sd. 


(31) 


£178. 17e. Cit. 


(32) 


£81. 5s, 9d. (33) 


£96. 13s. id. 


(34) 


£97. U. Hrf. 


(35) 


£(17. 15s. id. (36) 


£34. 8s. Gd. 


(37) 


£48. 9s. M. 


(38) 


£41. 18». IK (39) 


£44. 11». Id. 


(40) 


£340. 10«. &d. 


(41) 


£415. 2s. (42) 


£563. 6a. Bd. 


(43) 


£355. Ills. 


(44) 


£ai3. 19s. (45) 


£109. 7.. 6i 




88 b. SIMPLE 


PBACTICE. Paob 107 




(1) 


£9520. 10s. 


(2) 


£16626. 5s. (3) £12396.16.. 


(4) 


£32215. I5i. 


(5) 


£54352. (6) £75119. 8.. 


(7) 


£38994. 15a. 


(8) 


£4H3i53, 3s. 4,i, (9) £30020.2.. 


» aoj 


£7S24. 


(11) 


£ia92a. 88. (12) £22572. 13.. id. 


^^^1 




^H 







Hl^~ 


ANSWERS. XXVH^^I 


(13) £39083. lOi. 


(14) £48249. 5s. (15) £83018. 3s. ^^ 


(16) £60540. 4s. 


(17) £40704, 7,. 6d. (18) £24667. 4*. SA 


(19) £6840. lU8d. 


(20) £119663. 6s. 2d. (21) £6776. 2s. 2id. 


*(22) £42385. 8s. 3|d. 


(23) £10473. 18s. 2i(I. 


(21) £6189. 5s. lid. 


(26) £15812. 89. IJd. 


(26) £19019. 19s. 7K 


(27) £44173.19*. (28} £45197. 17s. 94. 


(29) £36360. 6.. 5i. 


(30) £69339. 19s. 3Jd. (31) £6859. 6«. 


(32) £5554. 10». 


(33) £3621.12,. (34) £2969. &. 


(35) £3348. 16«. lOJd. 


(36) £623. lis. lOJd. 


(37) £1379. 15i. 5d. 


(38) £1093. 10s. 


(39) £23S0.5«. 2id. 


(40) £2721. 2s. lOJd. 


89. SIMPLE PHACTICE. Paqh 108. ] 


(1) £30. 15*. 10((. 


(2) £63. lOs. 7id. (3) £100. le*. 6Ji. 


(4) £49.9s.4rf. 


(5) £97. Os. 9d. (6) £73. lis. lid. 


(7) £70.17.. lid. 


(8) £143. 4s. 9|d. (9) £97. 19s. Hid. 


aO) £75.6..U|d. 


(11) £10866. fls. lOd. (12) £4011. 6s. Cid. 


(13) £8533. Sir. 9(i. 


(14) £1927. 16s. lOid. 


(15) £5695. 93. Id. 


(16) £21671. 9s. 6id. 


(17) £19005. 15s. 8iJ. 


(18) £13290. 17s. 8id. 


(19) £30965. 13«. 2id. 


(20) £11410. 17s. 7id. 


90. SIMPLE PRACTICE. Pagb 108. | 


(1) £5934. Is. lOid. 


(2) £39478. 1,. 6d. (3) £2144. 13s. i^d. 


(4) £1549. 19<. sjd. 


(5) £780. 2s. I^d. (6) £18072. Is. 9d. 


(7) £69. 


(8} £2288. 19s. Sid. (9) £11. 16s. 3d. 


(10) £1197. 17s. Sd. 


(11) £3064. 19». 5Jd. (12) £28516. 16*. 


(13) £41137. IBs. Sfi. 


(14) £SB76. 18s. 8id. (15) £177864. 12s. Ud. 


91 a. COMPOUND PRACTICE. Paob 109. | 


a) £2i.7>.Gd. 


(2) 12s. l€d. (3) £1. U». 6i. 


(4) £11. 13<. id. 


(5) £8. 4h. 6d. (6) £4. 19s. 9d. 


(7) £18. 16s. lOd. 


(8) 16s. Hid. (9) 18s. 4d. 


aO) £39.4,. 


(11) £5. lH,.9d. (12) fG.6s. 


as) la-.ioi. (14) 


4,.9i|d. aS) £16.10,. (16) £13. 


(17) 3s. 6rf. (18 


5«. 64d. (19) 9s. 2id. (20) £7. Bs. 


(21) l«.21d. (22 


Is. lOid. (23) 7,. lOJd. (24) 9s. 4id. 


(25) 4,.9id. (26 


6». 7-fd. (27) Us- OH (28) G*. IH j 


(29) 12».6id. 


(30) £56. 2s.4id. (31) £32. 9s. OK J 


(32) £1. Is. 4id. 


(33) £32. 13s. 3d. (34) 1«. lid. 1 


(35) £21.6s.&i. 


(36) £18. 4s. 3d. J 


^^^^^^^^^^1 





XXVUl 



ANSWERS. 



91 b. COMPOUND PRACTICE. Paob 109. 



(1) £16.5<. IH (2) 

(4) £2.1$. lid, (5) 

(7) £39. 8«. 3d. (8) 

(10) £211. 13«. 4d. (11) 

(13) £228. 13«. 6d. (14) 

(16) £71.17».2id. (17) 

(19) £21. 18».9Jd. (20) 

(22) £94. 2«. 8^4. (23) 

(25) £28. 4s. 8d. (26) 

(28) £33. 0<. 4id. (29) 

(31) £6. 14<.6i(2. (32) 

(34) £19.11«. (35) 



£13. lOs. 5(2. (3 

£13. 9<. 0|(2. (6 

£53. 5«. 2i<2. (9 

£116. 19». 1(^. (12 

ds. 2i(2. (15 

£33. 16«. 7yt. (18 

£20. 6«. 2i<2. (21 

£26. 17». 10i<f. (24; 

£148. 16«. 8d, (27 

£22. 11<. Bid. (30 

£21. 10<. Id. (33 

£29. 12<. 9i(2. (36 



£1. 12ir. 9]^. 
£40. 4s. 2d. 
£48. 18s. 6id. 
£87. Os. 9d, 
£1. 6s. 9d. 
£2. 5s. lOd. 
£253. Os. 4d. 
£28. 18s. 6(2. 
£38. 16s. 3(2. 
9s. 8|(2. 
£3. 7s. O^d. 
£45. 17s. 91(2. 



92. MISCELLANEOUS (PRACTICE). Page 110. 



(1) £35. 6s. 9i(f. 

(4) £208. 8s. 11J(2. 

(7) £42. 14s. 3i(2. 

(10) £524. 13s. 9d. 

(13) £62327. 6s. 10J(2. 

(16) £60500. 3s. 6(2. 

(19) £43.0s. 0|(2. 



(2) £3266. 4s. 2}(2. 

(5) £1784. lis. 9(2. 

(8) £1355. 9s. 6(2. 

(11) £5. 6s. 8(2. 

(14) £123. 4s. 

(17) £1.6s. 

(20) £6. 5«. 



(3) £270. 13s. 4(2. 

(6) £1569. 17s.. 4(2. 

(9) £149. 19s. 6(2. 

(12) £400. 

(15) £468. 15s. 

(18) £10. 12s. 4f(2. 



93. INVOICES. Page 112. 

(1) 15s. + 2s. 3(2. + 2s. 8(2. + 13s. 4(2. + 2s. Id. = £1. 15s. 4(2. 

(2) lis. 1(2. + 6s. 3(2. + 8s. 6(2. + 6s. + 8s. 3(2. = £2. Os. 1(2. 

(3) Is. 10(2. + 7s. 4(2. + Is. 10 J(2. + 3s. 3(2. + 2s. 11(2. = 17s. 2J(2. 

(4) £4. 8s. + 9s. 7(2. + £1. 2s. 6(2. + £2. 10s. 3|(2. + £1. Os. 9(2. 

=£9. lis. 1|(2. 

"---^ £7. lOs. 9(2. + £1. 2s. 9(2. +£7. 2s. 6(2. + £8. 8s. 7(2. + 6s. 6i(2. 

= £24. lis. 1}(2. 

(6) 19s. 1J(2.+£1. 8s. 14(2. + £5. 16s. + £l3 + £6. 15s.=£27. 17s. 3(2. 

(7) £5. 19s. 7(2. + £1. 8s. 1 J(2. + 8s. 4(2. + 9s. 11(2. + £11. 58. 

= £19. 10s. lli(2. 

(8) 9s. 9(2. + 7s. 6(2. + 18s. 8(2. + 7s. 1(2. + 5s. 10(2. = £2. 8s. 10(2. 

(9) £3. 9s. + £5. 18s. + £3. 9s. + 13s. + £2. 13s. 9(2. = £16. 2s. 9(2. 

(10) 10s. + £1. 5s. 6(2. + £1. 2s. + £3. 3s. + £11. 5s. = £17. 5s. 6(2. 

(11) £1. Is. li(2. + 16s. 11 J(2. + 10s. + 8s. 9(2. + 10s. 3J(2. = £3. 7s. 1 J(2. 



ANSWERS. XXIX 

(12) 19«. 6id. + £6. 19«. lid. + £6. 158. lid. + £2 + £1. 2s. lid. 

=£17. 17». 2Jd, 

(13) 6«. 8id. + 8a. OJd. + 8«. 7id. + 8«. 2d. + 6a. 3d. = £1. 16a. 9d. 

(14) £1. Oa. lOd. + 8a. 6|d. + 17a. 5id. + IBs. SJd. + 17a. 9 Jd. = £4. 3a. 

(15) la. 7id. + 10a. + £3. 2a. 6d. + 5a. 6d. + 3a. 6d. = £4. 3a. IJd. 

(16) £1. 7a. 6id. + £1. 11a. 3d. + £6. la. 6d. + 17a. 7id. + £3. 11a. 3d. 

=£12. 9a. 2Jd. 

(17) £1. la. 4id. + 18a. 9d. + £4. 18a. + £1. 16a. + 18a. 8d. = £9. 11a. 9id. 

(18) 11«. 8Jd. + £4. 17a. 6d. + 9a. Sfd. + 2a. + £5. 3a. 1 Jd. = £11. 3a. QJd. 

(19) la. lOid. + £6. 18a. O^d. + £1. 10a. Ojd. + 17a. 11 Jd. + £9. 12a. 

= £18. 19a. lOid. 

(20) 6a. 3d. + £6. 10a. 8d. + £1. 18a. 3d. + £1. 16a. 8d. + £1. 7a. 6d. 

=£11. 19a. 4d. 

(21) 3a. + 19a. 6d. + £2. 6a. 9d. + £11. 13a. 4d. -t £2. 19a. 4id. 

=£18. la. 11 Jd. 

(22) 1«. 8d. + £5. 5a. + £13 + £1. 6a. 3d. + £1. 4a. 5Jd. = £20. 17a. 4id. 

(23) £1. 3a. 7 Jd. + £1. 15a. 9d. + 7a. 3Jd. + 14a. 8Jd. + £3. 14a. 8d. 

=£7. 16a. OJd. 

(24) 1«. 8Jd. + 13a. 1 Jd. + £6. 58. + £2. 6a. 9d. + £1. Oa. 3d. = £9. 6a. 9id. 

(25) 9a. 7Jd. + £8. 4a. 6d. + £2. 10a. + 9a. 6|d. + 7a. 2Jd. = £12. Oa. 9Jd. 

(26) 16«. + £1. 7a. Id. + £4. la. + 13a. + £3. 5a. lOJd. = £10. la. 11 Jd. 

(27) 8«. 7 Jd. + 2a. OJd. + £2. 4a. 7Jd. + 12a. lOd. + 4a. 4Jd. 

= £3. 13a. 2id. 

(28) 8a. 4f d. + 18a. 8d. + 2a. lid. + 12a. lOd. + £3. 3a. = £6. 5a. 9|d. 

(29) 16a. 3Jd. + 6a. 5Jd. + £l. 18a. 6Jd. + £13. 58. 6d. + £l 

=£17. 5a.9id. 

(30) 12a. 6Jd. + £10. 8a. 4d. + 5a. + £2. 6a. 9d. + 19a. 6d. = £14. 12a. 1 Jd. 

94. SIMPLE PROPORTION. Page 114. 

(1) la. 6d. (2) 6a. 3d. (3) £10. 10a. (4) £1. 10a. 3d. 

(5) £10. 17a. 4Jd. (6) £23. 6a. 8d. (7) £6. 9a. 6d. 

(8) £35. 3a. (9) £7. 19a. 6d. (10) £116. 4a. 

(11) £211. 9a. 2d. (12) £22. la. (13) £1. 14a. (14) 8a. 9d. 

(15) £4. Oa. lOd. (16) £84. 10a. 6d. (17) £1. 3a. 8d. 

(18) £6. 18a. lOd. (19) £66. (20) £2. 5a. 9d. (21) 14a. IJd. 

(22) £10. 7a. lOd. (23) 306. (24) 36. (25) 60. 

(26) 17. (27) 365. (28) 79qrs. 6bu8h. (29) 140. 

(30) 5. (31) 3312. (32) 14a. Ojd. (33) 10a. 5d. 

(34) 2a.8Jd. (35) 40. (36) 4. (37) 108. (38) 112. 

(39) 15. (40) 12. (41) 12. (42) 24. (43) 16. 

(44) 12. (45) £100. (46) £360. (47) £480. (48) £250. 



95. SIMPLE PBOPORTION. Pioa 118. 

(1) 2<. Id. (2) 1<. id. (3) £1. 5.. ad. (4) £1. 7». 

(6) £1. 10s. (6) £210. (7) *.. Uid. (8) 3*. 9<J. 

(9) .Is. M. {10} £13.0s. 7i<J. (11) £2191. 3<. Bd. 

(12) £7700. (13) £33.18>. W. (14) £21059. 17.. 9d. 

(15) 65. (16) 411- (17) H- m H- 

(19) £1. 2i. 8id. (20) £150. 16(, 7id. (21) £33. 13«. Gd. 
(22) 6a. 9id. (23) 2id. (24} £H. 8.. 

96. COMPOUND PBOPORTION, Paok 111). 

(1) 163. (2} 31. (3) 704. __ (4) 8. (5) 81. 

(6) 21. (7) 30. (8) £7. 10.. (9) 21. (10) 10. 

(U) £109- U<. Sid. (12} 5. (13) 6C0. (14) 10. (15) i Iiour. 

(16) £21. 7.. M. (17) 30. (18) 23J. (19) 11. 

(20) 12. (21} 19. (22) £16. 13a. id. (23) £955- 10*. 
(24) 4». 6d. (25) 40. (26) 7. (27) 8. (28) 31. 
(29) £76. (30) 9. "^ _ '^ 

97. PROPORTIONATE DIVISION. Paqb 122. 

(1) £i.ii.4\d.; £l.Ss.lid. (2) £335. 4i. (3) £955.4s.; £636.101. 

(4) £5. 17.. 6irf. ; £11. IE* O^d. ; £17. 12«. fljd. 

(5) £2. I3s. 4iJ.; £3. 6i. 6il, ; £4. 

(8) 115; 69; 23. (7) £1899; £1260; £6a3. 

(8) £55. 128. M. ; £27. 16.. id. ■, £13. JSi^Sd. 

(9) Man's BliB,re = £l. 10s.; woman's Bbare=^ 10*. (10) £2417; £2602. 
(Ill £46. 10s. Sid. ; £49, i>. lOJd. (12) £6 ; £6. 17a. ; £8. 8.. 

(13) 978. (14) 111; 222. (15) 7 hov. ; 21 ahillingB ; 28 penuioa. 

(16) 22 peanieB ; 44 Bhillinga ; 66 ctowdh. 

(17) 42bBlf.arowiiB; 126 Bhtllrngs; 84Qorms. (18) 12. 

(19) Man'Behare = lSlb.; womaD'sBbare^SIb. (20) 31b.;lilb. 



»a) 9s. 8id. (2) 5s. (3) 6s. id. ; £249. 10*. 7iA 

(4) £2184. 10s. {5} £075. 18s. 9d. (6) £lS7i. 3s. id. 

(7) 15s. 3it (8} I6s. (9) £46. 5=. ; £75. 5s. ; £106. 10s. 

["■■ 



BANKRUPTCIES. Paqe 124, 



99. RATES AND TAXES. Page 125, 

s. OJd. (2) 2s. 7i-i, (3) 3d. 

H) £879. 14s. Bid. (5) £12, Ss. 4d. (6) £B31. 10.. 

£70. (8) £500, (9) £65. (10) £2. IBs. 



100. PERCENTAGES. Paqe 136. 
(1) rh- (2) ^- (3) i- (4) J. (6) A- 
(6) 4- (7) 4- (8) irb- (9) lira. (10) th- 
iol. PEBCENTAQES. Page 126. 

(I) 50. (2) 20. (3) 5. (4) 4. (5) 3. 
(6) 8i. (7) 3i. (8) 60. (9) 70. (10) 75. 

102. PEBCENTAGES. Paoe 136. 

(1) £1 ; £3. lOi. ; £7. 10<r. (2) £1. XOs. ; £i. 10<. ; £6. 

(3) 5<.; kl; £1. I0«. (4) £4; £8; £6. (5) £3 ; £8; £17. 10«. 

(6) £2; £10; £30. (7) £57. 10<. ; £93. 1.5s. {8) £3.14*. 

(9) 3oz. 13dra. (10) 3cwt. 3qra. 12Ib. loz. (H) 41b. 602. 

(12) 6owt. 2qra. 231b. (13) 9<i. (14) £1- 2a. SJd. 

(15) £3. 181. M. (IS) £1.4». SJJ. (17) £4. 9s. 

(18) £1. 18s. (19) £2. 19s. (20) £10. 16s. (21) £13. 17<. «d. 
(22) £1.9a. 3<;. (23) £3. 15j. ed. (24) £5. Os. IJi 

103. I'EBCENTAGES. Pahb 137. 

(1) 60. (2) 20. (3) 60. (4) 6G|. (5) E. 

(6) 3|. (7). Hi. (8) 8. (9) h (10) 80. 

(II) 16. (12) 12. (13) 3i. (14) GJ. (15) m. 

(16) 35. (17) 2i. (18) 5. (19) m. (20) leg. 

104. PERCENTAGES. Paob 128. 

(1) £imO. (2) £2880. (3) £2400. (4) £1040. 

(5) £3-532. 10«. (6) £13750. (7) £402. (8) £36291. 13». W. 
(9) £2950. (10) :S890. 

105, MISCELLANEOUS (PEBCENTAGES). Page 138. 
(1) £1425. (2) £1940. (3) 7374. (4) 33'j. (5) TJ. 

(6) 14J. (7) £1310. (8) 9G(K>- (9) 15. (10) £377. lis. lOJd. 
(11) 340. (12) 400. (13) 8i. (14) 40. (15) 4148 tons. 
(16) 16|. (17) £81. 10.. 8id. (18)66. (19)3^. (20) 13^. 

lOe. COMMISSION, BIO. Paob 130. 
(1) £50. (2) £12- Os. 9d. (3) £M. 61. (4) £303. 10.. 

(5) £33. (6) £8650. (7) £765^ (8) £1600. 

(9) (i) £3. &>. 9d. ; (11) £4. ISs. lOJil. ; (iii) £9. Os. lid. 
(10) 1>. O^fl. too inaoh. 



XXXll ANSWERS. 

107. PBOFIT AND LOSS. Page 131. 

(1) 25 0/, gain. (2) 20 Vo gain. (3) 50 o/^ gain. 

(4) 44^% gain. (5) 40 o/, gain. (6) 37* o/o lo8& 

(7) 25% gain. (8) 22fo/ogain. (9) *)7ogain. 

(10) 29f%gain. (11) 18^ Regain. (12) mVo&^ 

108. PROFIT AND LOSS. Paok 132. 

(1) £610 ; £4760. (2) Is. lOid. (3) £58. 10«. (4) £41. 17«. 
(5) £1. 6«. (6) 7id. (7) £1191. 9«. (8) £109. 2«. ^ 

(9) 6d. (10) 18«. (11) Is.Sd. (12) 2«. 3d. 

109. PROFIT AND LOSS. Paok 133. 

(1) £26. (2) £1812. 10«. (3) £24. (4) £120. 

(5) £240. (6) 16«. lOid. (7) £1. 13».4d. (8) £3. 10». 

(9) £290. (10) £1. 6«. 6id. (11) £26. 16«. 5d. (12) 3». ^d. 

110. PROFIT AND LOSS. Page 134. 

(1) 5% gain. (2) 3H%gain. (3) 6i%Io88. 

(4) 6 0/oloss. (5) 8% gain. (6) 3i7ogain,, 

(7) 16*% gain. (8) 3i%gain. (9) 40o/ogain, 

(10) 16f%l0BS. 

111. PROFIT AND LOSS. Page 135. 

(1) £214. (2) £16. 16«. (3) £13. 6«. 84. (4) £3.3* 

(5) 188, 9d. (6) £10. 6«. (7) 9«. 9d. (8) ^.Sd) 

(9) 8d. (10) £6.9«. 2d. 

112. MISCELLANEOUS (PROFIT AND LOSS). Page 136. 

(1) £1.10«. (2) 29^. (3) 183 gu. (4) lOHf. 

(5) £2. 16«. 9d. (6) 28*. (7) 3«. 3|d. (8) Is. Id.; 5^. 

(9) 36% loss. (10) £1687. 10«. 

113. SIMPLE INTEREST. Page 137. 



(1) 


£32. 10<. 


(2) 


£18. 7». 6d. 


(3) 


£13. 8s. 9d. 


(4) 


£49. 16<. 9d. 


(5) 


£89. 1S<. 9d. 


(6) 


£118. 3s. 3d. 


(7) 


£14. 14«. 


(8) 


£26. 14a. 


(9) 


£91. 17<. 6d. 


(10) 


£269. 4s. 


(11) 


£32. lU 


(12) 


£154. 18s. 3d. 


(13) 


£197. 0$. id. 


■a*) 


£339. 18». 


(15) 


£621. 13<. 6d 


(16) 


£371. 14«. lOyi. 


(17) 


£248. 11«. 9d. 


(18) 


£257. Bs. 3d. 


(19) 


£22. 7s. 2d. 


(20) 


£80. 14<. 8d. 


(21) 


£124. 6s. 3d. 


(22) 


£288.8*. 


(23) 


£82. 9>. 


(24) 


£1. 5s. 















ANSWERS. 


xxxiU 






114.- SIMPLE INTEBE8T. PiflE 139. 




ai 


£3. 4., 


(2) £129. 12«. 9ri. (3} £3. 12*. 


(4) £4.8.. 


(6) 


£5^3. 


6d. (8) £4. lU. (7) £12. 10.. (8) 


£38. ^l. ajd. . 


(B) 


j;2. 12s 


M. (10) £3. 7». 6d. 
115. SIMPLE DJTEBEST. Paok 139. 




a) 


£850. 


(3) £720. (3) £176. (4 


£370. 


(5) 


£6307. 


15». (6) £3345. IOji. (7) £6768. 15e. (8 


£3502. 10.. 


(9) 


£830. 


(10) £2160, 12i. 6d. 
lie. SIMPLE INTEHEST. Paoe 140. 




(1) 


3 years 


(2) 2 years. (3) 5 years. 


4) 3i years. 


(6) 


4S years. (6) 7i yenrs. (7) TiyearB. 


8) 41 yean. 


(9) 


3| years. (10) 7 jeara. 








117. SIMPLE INTEREST. Page 140. 




0) 


H- 


(2) H>4- (3) H- (4) H- (5) m 


(6) H. 


m 


5. 


(8) 4. (9) 6i. (10) 3J. 
lis. COMPOUND INTEREST. Paqk 142 


1 


D 


£M28. 


lOi. 2d. ; £194. 10>. 2d. (2) £689. 12i. Sd. 


£64. 2i. Sd. 


Br 


£1069. 


108. ; £146. 12g. fid. (4) £2523. 4>. 1<1. 


£800. 9.. Id. 


B 


£3978. 


8..6.I.; £1184. 3.. lid. (6) £3727. 18.. 8rf.; £1109. 13«. 8d. 


m> 


£8695. 


17.. lOd. ; £6M. 17.. lOii. 




»,8) 


JE4251. 


10«. fld. i £166. 10.. 6d. 




(9) 


£1071. 


6.. &d.; £22a 13.. lid. (10) £476. 11.. 2(2.; 
119. COMPOUND INTEREST. Paob 143 


£101. 14.. 7d. 


a) 


£3819 


4i>. 9^.; £219. 4.. 9d. (2) £4068. 3.. Sd. 


£306. 3.. 3d. 


(3) 


£7699 


13.. lOd. ; £864. 13.. lOrf. 




(4) 


£5359 


111. Sd.; £859. Hi. 5d. 




(5) 


£4285 


19s. Id. ; £636. 19«. 7d. 




(6) 


£H25 


16.. id. ; £430. IG^. id. 




(7) 


£71fi5 


19.. lid. ; £665. 19.. IIA 




(6 


£1216 


10.. 9d.; £166. 10..9d. 




{9 


£1169 


I7i. 3d. ; £169. 17-. 2d. (10) £U. 3.. 6d. ;. £L 8.. 6d. 


(11 


£373. 


5i. 5d.; £23. 6i. 5d. (12) £969. 14.. lOd.; 


£79. 14.. lOd. 




120. MISCELLANEOUS (INTEBEBT). Paob 


143. 


(1) 


£750. 


(2) 10%. (3) Si J"- (4) £2000. 


(6) 10*"/,. 


(6) 


£475 ; £74. 16*. 'id. (?) £?tt. 3g. 3,i. (g) 


£312. 7.. SJd. 


(9) 


£7. 16i. 


3d, (10) £9.6., 








<i B 




Kh 




^^^^^^^H 



r 


ANSWER}^. ^^H 




lai. THUB DISOODNT. Paoi 14S. ^^M 


(1) 


£1G«. 1G<. 8<Z. ; £8. as. lOd. (2) £6600; £147. ^^^H 


(3) 


£216.n,.6<l,; £8.13s.6<l. (4) £4000. 8>. 4<I. j £I3a4^^l 


(5) 


£1820; £2'i. 15.. (6) £36& St.; £31. 7>. fiJll^H 


K (7) 


£534. 8.. Ud. : £26. 4<. Ed. (8) £241- lOi. Id.; £7. lOf. !££ V 


■ (9) 


£160. 12«. &i. ; £3. 0«. 2d. (10) £270. Ife. 8d.; £5. 13*. « 1 


■ 


122. BANKEE'S DISCOUNT. Paob 146. 1 


~ (I 


£25.10.. (2) £S. 11.. 3((. (3) £2. 1«. 4d. 1 


(4 


£6. 0.. 2d. (5) £1S. i«- "id. (6) £1893. 7s. 2d. 


(7 


£12. I..4<;. (8) £24. CM. (9) £1S0. 14g. lOd. 


(10 


£307. 14.. 




123. STOCKS AND SHABE8. Paqe 148. 


1 (1> 


£165. (2) £171. (3) £28. (4) £82B. &r. (5) £344. 6.. 


^ (6) 


£205. 12.. M. (7) £104. 10.. 3d. (8) £10tt. St. 3d. 


B(9) 


£768. (10) £1406. G>. 


■ 


124. STOCKS AND SHABES. Page 141). ! 


P^(l) 


£5000. (2) £2280. (3) £4200. (4) £14400. ■ 


' (5) 


£3725. (6) £3000. (7) £900. (8) £1000. 


(9) 


£1300. (10) £3110. 




125. STOCKS AND SHARES. Page 150. 


(1) 


£1350. (2) £4096. (3) £50e3. 10.. (4) £1710. ' 


(5) 


£3273. 4i>. (6) £8308. I6e. (7) £1046. 16.. [8) £6909. 18.. 


(9) 


£1845. (10) £4209.6.. 




126. STOCKS AND SHARES. Paqb 150. 


^m ni 


£583. 6.. M. (2) £49. (3) £864.10.. (4) £196. 


^B m 


£240. (8) £159. 12.. (7) £1*0. (8) £541. ISs. 4d. 


^B (s) 


£600. (10) £252. 




■ 127. STOCKS AND SHARES. Paob 151. 


^Ha) 


£3230. (2) £801. 2.. &d. (3) £34000. (4) £25935. 




£4311, 8.. 9d. (6) £1100. (7) £7300. (8) £359L 




£869. 5a. (10) £3666. 13.. id. 




128. STOCKS AND SHARES. Paue 161. 


^^Wl) 


Thefonner. (2) The latter. (3) The latter. (4) The latter. 


^■(S) 


The latter. (6) The latter. (7) No difference. (8) Theiatttr. 


^V/w 


TAe/wmer. (10) The former. J 



ANSWERS. 
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(6) m- 



(5) 3!,. 

(10) H. 



(4) £334. 

(8) £iia. 



STOCKS AND SHAKES. Page 153. 

(21 3}s- (3) m- (i) 2J. 

(7) ^. (8) ii-A- (9) Hii- 

130. STOCKS AND SHAEES. Paok 163. 

(I) £4262. 10>. (21 £8201. Ba. Ijii. (3) £2410. ISi. 

(5) £31833. 6s. M. (6) IJ. (7) £127. 10«. 
(9) Hochaneei £96 from each mveatmont. (10) £18. lis. 

131. MISCELLANE0U8 (STOCKS AND SHARES). Paoe 154. 
(1) £107. (2) £2. Is. M. (3) £50. (4) The formBr. 

(5) £1260 ; £2. 10s. deurease. (8) £1. 12s. increaaa. 

(7) £18 increaso. (8) £1660. (9) lOj. (10) £130. 

(II) £3lDBB. (12) £1300; £lloas. (13) £3600; £128. 
(14) £19508. 4«.; 3J5, (15) £41. 13«. 4rf. 
(16) The latter; £136762. 10«. (17) £15000. 

(19) £32S. (20) £11000. 

132. SQDAIJE ROOT (INTEGERS). Paok 1 
(1) 19. (2) 69. (3) 83. (4) S3. 

(8) 119. (7) 253. (8) 476. (9) 503. 
(11) 3853. (12) 6304. (13) 8027. (14) 3254. 
(16) 6083. (17) 20S01. (18) 3OS07. (19) 36004. 

133. SQUARE ROOT (DECIMALS). Paqb 138. 
(2) 9-3. (3) 5>37. (4) 18'3. 
(6) 18-06. (7) lO'Oia. (8) 20'0O4. 

(10) '0031. (11) -0101. (12) -00043. 

(14) -0319. a5) -00073. (16) ■00148. 

(18) -01809. (19) -0119. (20) 90909. 

134. SQUARE ROOT (FKACTIONS). Paqb 159. 
(1) U- (2) 5S. (3) 6i. (4) 144. (6) 6}. 

(6) H- (7) 2/,. (8) Vo. (9) a,v. (10) mt- 

ai) 23U. (12) mi. (13) m- (U) sa- ds) 4-1609.... 

(16) -9351.... (17) -8.538.... (18) -S477.... (19) •76E9.... 

(20) 2-068G..,. 

135. MISCELLAKEOUS (SQUARE ROOT). PiOB 159. 
(1) 38. (2) 144; 144. (3) 70 yards. (4) 770jatdB. (5) 8030. 

(6) £35.15.. (7) 45|. (8) £10. 10.. (9) 44lmm, tlflV T-bv*.. 



(18) £8400. 



(5) 143. 

(10) 739. 

(15) 4701. 

(20) 30842. 



(1) 1-4- 

(5) ai-8' 



(13) -0074. 
a?) -00251. 



XXXVl ANSWERS. 

136. MENSURATION OF RECTANGLES. Page 161. 

(1) 170 sq. ft. 6 Bq. in. (2) 529 sq. ft. 4 sq. in. 

(3) 190 sq. ft. 132 sq. in. (4) 208 sq. ft. 48 sq. in. 

(5) 293 sq. ft. 70 sq. in. (6) 98 sq. ft. 15$ sq. in. 
(7) 258 sq. ft. 39 sq. in. (8) 322 sq. ft. 126 sq. in. 
(9) 2892 sq. ft. 72 sq. in. (10) 920 sq. ft. 126 sq. in. 

ai) 140 sq. yds. (12) 105. (13) 16. a4) £47. 16«. 3d. 
(15) £13. 10«. (16) 10000; £208. 6«. 8d. 

(17) 864 ; £233. 17». 9d. (18) £72. 6«. Sd. 

137, CARPETING FLOORS. Page 162. 

(1) 23^ yds. ; £6. 8«. 4d. (2) 87 yds. ; £21. 7«. 9d. 

(3) 70 yds.; £21. 17«. 6d, (4) 25 yds.; £3. IBs. ll^d. 

(5) 52ff yds. ; £8. 18«. 9d. (6) 26J yds. ; £5. 14«. 9d. 

(7) 654 yds- ; ^17. 19«. id, (8) 32J yds. ; £7. 10«. SJd. 

(9) 58i yds. ; £16. 3«. l^d. (10) 41f yds. ; £10. 16». Qd. 

138. AREA OF WALLS. Page 164. 

(1) 1260 sq.ft. (2) 858 sq.ft. (3) 800 sq.ft. 

(4) 941 sq.ft. 60 in. (5) 876 sq. ft. 18 in. (6) 604 sq.ft. 
(7) 897 sq.ft. (8) 1143 sq.ft. (9) 1078 sq.ft. 

(10) 928 sq.ft. 

139. PAPERING AND PAINTING WALLS. Page 164. 

(1) 97Jyd?. (2) 216 yds. (3) 115 yds.; £2. 3». IJif. 

(4) £1.168.3(2. (5) £4. 5«. 3d. (6) £2. 88.9d. 

(7) £1.6«.8fd. (8) £3. 12«. (9) £20. 2«. 6d. (10) £7. 8«. 8|d. 

(11) WaUs, £9. 28. 4^. ; CeiUng, 15«. 8f Jd. ; Total, £9. 18«. OMid. 

(12) Walls and doors, £5. 38. 9d. ; ceiling, £1. 68. 3d. ; total £6. lOs. 

140. MENSURATION OF RECTANGULAR SOLIDS. Page 166. 

(1) 217cu.ft. (2) 58 cu. ft. 162 in. (3) 139 ou. ft. 519 in. 
(4) 12 ou. ft. 1304 in. (5) 35 cu. ft. 720 in. 

(6) 283 cu. ft. 1176 in. (7) 2809 cu. ft. 198 in. 

(8) 14629 cu. ft. 54 in. (9) 12 ft. (10) IJin. 

(11) £2. 16«. (12) 30000. (13) 10 ft. 5 in. (14) 4 cwt. 1 qr. 24 lb. . 
(15) £60.08.6d. (16) 28. (17) 36. (18) 300. 



■ 
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'^141. 


THE FRENCH COINAGE. 


PiOK 167. 


(1) 


350'1 fr. 


(2) 


31-61 fr. (3) 40-35 fr. 


(4) 62-34 fr. 


(5) 


ISfi'Ol fr. 


(6) 


340-01 £r. (7) -15 fr. 


(8) -57 fr. 


(9) 


■04 fr. 


(10) 


■03fr. (11) -Olfr. 


(12) -095 tr. 


Q3) 


seaic. 


(14) 


48950. (15) 415 


c. 


(16) 982 0. 


a?) 


609 0. 


(18) 


26030. (19) aOOOo. 


(20) 6000 E. 


(21) 


6200 c. 


(22) 
142. 


12000 0. (23) 205000. 
EXCHANGE. PaoB 168. 


(24) 40000 .^. 


HI 


6311 Er. 70 c. 


(2) 


6499 fr. 99 c. (3) 84431. ( 


4) 11601 1. 30 0. 


(5) 


9287 dr. 


(6) 3769di:. 701. (7) 3100pB. 


(8) 2468 ps. 


(9) 


1849 milr. GOO raiB. 


aO) 3333 milr. 450 reifl 


. (11) 12877mk.70pL 


(12) 


15330 mk. 36 pf. 


(13) 3692 11. 80 kr. 


(14) 


8625 6. 80 kr. 


(15) 


10200 fl. 




(16) 2648 6.460. 


(17) 


22712 kr. 50 ore. 


(18) 


6G118kr. 28i 


ire. 


(19) $760-42 0. 


(20) |9352. 34Jo. 


(21} 


2312 r. 50 CO. 




(22) 4160 r. 35 CO. 


(23) 


Rs. 1905. 13as. 


(24) 


ite. 2869. 12 E 












143. roBEIGN BILLS. Pa( 


iS 170. 




(1) 


£25t;9. 3s. m. 


(2) £4174. 15*. M. 


(3) 


£4320. 19s. %d. 


(4) 


£E>G37. 6<. Id. 


(5) £4076. Is. 9rf. 


(6) 


£3339. 18i. id. 


(7) 


£841*3. 7s. 5.(. 


(8) £501. lis. id. 


(9) 


£982. 16.. id. 


(10) 


£1236. 11^. 


S<i. 


(11) £491. 16,. 10<(. 


ill) 


£465. 13.. 4rf. 


(13) 


ISi'. &i. 




(14) 6.,. uy. 


(15) 


Tile former. 




144. 


THE METBIG SYSTEM. 


Paok 172. 


a) 


75-3453 Km. 




(2) -344335 Km. 


(3) 


■353565 Em. 


(4) 


■420076 Km. 




(5) ■03634256 Km. 


(6) 


'0O46030275Km. 


(7) 


63246000 m. 




(8) 732450 m. 


(9) 


4236900 m. 


(10) 


753-98 m. 




(11) 9345-2 m. 


(12) 


96---152 m. 


(13) 


624766500 01 


u. 


(14) 401306-35 cm. 


(15) 


335007-5 cm. 


(16) 


4275-23 cm. 




(17) -275 *m. 


(18) 


7-5 om. 


(19) 


1-7562 mm. 




(20) 38572620 mm. 


(21) 


52756-5 mm. 


(22) 


74256-75 mil 




(23) 3-75 mm. 


(24) 


543757-5 mm. 




145. 


THE METRIC SYaTEM. 


Paqk 173. 


0) 


89090^- 


(2) 


326-580. (3) 633-6. 


(4) i440ief. 


(6) 


8046-538. (6) 6-66335 fr. (7) 983fr. 51. 


0. (8) 


9,. 3|d. approx. 


(9) 


36 approi. 


(10) £3. 2.. U. approi. 






^^ 










^^^^^J 


^^H 










^^^^^^^1 



XXXVIU ANSWERS. 

EXAMINATION PAPER I. Paob 176. 

(1) 6046065; 3364041. (2) 1932986. (3) 20892. 
(4) £15. ll/{. 9d. ; 283164. (5) 894640. (6) £36360. Ss. O^d. 
(7) 2s. (8) i^; 2^>35,36.26 ^ ^gj ^.^ 

(10) 6<. ljd. + 16«. 9id. + lS8. 4d. + 15s. 7d. + 6«. 10id.+£l. 6«. llfd. 

s=£4. 9«. 8(2. ; change =£5. 10«. 4d. 

EXAMINATION PAPER II. Page 176. 

(1) 4409996. (2) See Arts. 63 and 71 ; 3001. (3) 12026. 

(4) 201b. (5) 83. (6) 27328. (7) £38052. 

(8) itt; -i^' (9) h 

(10) £16. 11«. lOd. + £1. 6«. Id. + £1. 38. M. + £1. 16«. 2J(f . + £2. 7«. IJrf. 

= £23. 4«. llfd. 

EXAMINATION PAPER IH. Page 177. 

(1) Seven hundred and one thousand and eleven ; seventy thousand 

one hundred and one. 

(2) 1572904. (3) 166 ; 57096. (4) £966. lOs. (5) 324. 

(6) 2475. (7) 812. (8) 2659680. (9) |; i- 

(10) £2. 12«. IJd. + £14. 5«. 7id. + £1. Is. 1 J(f . + £29. 16«. 4td. 

= £47. 14«. 2Jd. 

EXAMINATION PAPER IV. Page 177. 

• 

(1) 99099099 ; nine hundred thousand nine hundred and one. 

(2) 21773 ; rem. 387. (3) 641. 

(4) 4910 tons 14 cwt. 1 qr. 4 lb. ; 1 ac. 1 ro. 29 per. 17 sq. yds. 1 ft. 108 in. 

(5) 18 miles. (6) 1287 = 3^ . 11 . 13 ; 2145 = 3 . 5 . 11 . 13 ; 429 ; 1612. 
(7) 29^2V; lA- (8) H- (9) £360. (IQ) £136. 18«. 3|d. 

EXAMINATION PAPER V. Page 178. 

(1) 20361 ; 751 rem. 34. (2) £3154944. 3«. 6|d. (3) 13 ; 1058. 

(4) 3769399. (5) 3 tons 7 cwt. 3 qrs. 21b. 12 oz. 

(6) 45,^;9i|; 487f. (7) UU- (8) £521. 9«. 4Jd. (9) 336. 

(10) 70 m. 4 fur. 15 po. 

EXAMINATION PAPER VI. Page 178. 

(1) 67111104051. (2) 3 tons 4 cwt. 1 qr. 17 lb. ; 50000. 

(3) £9541. 98. 2d. ; £100. 2s. 6d. ; £1. 2s. Qd. (4) 48. 2d. 

(5) £3740. 138. (6) 45 weeks. (7) 2223 ; 22680. 

(8J 3Bji^;li. (9) WU«^-A^^^- <m 4.39 p.m. 



ANSWERS. XXXIX 

EXAMINATION PAPER VH. PioK 179. 

(1) Four hnndced and twenty millions seven hundred and twenty-nine 

thoasand two hundred and fortj-- three. 

(2) 153503. (3) £3. fo. + £l. 28. llirf.-i-£l. 6«. ef(i.=£8. 14*. eji. 
(4) 20tDns lOcwt. 2qrB. 191b. Uoz. (5) 33^. (6) S. 
(7) 6-4140625! 48fr.79c. (8) 17s. 4d. + lSs. 6d. + £4. 4«. = £5. 17«. 1(W. 
{9) £2660. (10) H- 

EXAMINATION PAPEE YIU. Piae 179. 

(1) Eighty-fivQ milliDua three htmdred taid Bevecty-oigbt thonaand and 

(2) 11447. (3) 7».10V'- + 9s-2K + 8»-7S'i. + C».41d. = fl.6«.0ii. 
(4) llUlloz. (5) 2H. (6) 6- (7) 726'*2463. 

(8) £1. 1<. (j^-i. ; -asuava. (9) 9378fr. 7Be. 
aO) £147. 7s. IJJ. 

EXAMINATION PAPER IX. Paob 180. 

(1) Bii hundred and uisty-seTan thonsand three hnndred and thir^-fonr. 

(2) 13 po. 8 yds. (3) 4}. (4) -78125. (5) -127506. 

(6) ^- (7) £04. 4s. 

EXAMINATION PAPER X. Page 180. 
(1) Eleven thousand and eleven. (2) 

(3) A. (4) (i) Ht (ii) SJ. (5) 19-Oi 

(7) £20. 12<. ISd. (8) £72. 2«. 

EXAMINATION PAPER XI. Paqr 181. 
(1) /. ; 7. (2) A ; AV ; ^d. (3) 143. (4) £13. 0>. 2id. 
(5) £4. 5.1. (6) £318. ISs. (7) 'B63S. (8) 5 niilea. 

(9) 13s. 4(1. (10) £11747. 5i. 

EXAMINATION PAPER XH. Fmr 181. 
(1) if;0. (2) -05; l'3441b, ; -012. (3) 17-6;1». 2((' 

(4) £la. (5) £610. (6) 300. (7) £4. Sa. (81 SOmilei 

(9) £SOO0. (10) 1718750. 

EXAMINATION PAPER Xm. Paok 182. 
(1) 192tonflGllb. (2) ij- (3) £40. 19s. 6d. (4) 7fr.7aiV, 

(5) lS4-o4. (6) £a, 10*. (7) £2. 11«. 8!d. (8) 76B, 
(9) l>.Sid. (10) Sft. 



ma Ucwt. 2qrs. 
(6) £11.08. lOd. 



xl ANSWERS. 

EXAMINATION PAPER XIV. Pagk 182. 

(1) 631900376263. (2) £166. 16«. (3) 21-009207 ; 107-696. 

(4) 46143 fr. 760. (5) £14S5. 19$. 4^, (6) £113. 13«. 0|<l. 

(7) H; 163 yds. 1ft. Hi J in. (8) 42half-crs.,126fl.; 168*. (9) £15.9».8<i. 

(10) 44. (11) 6A min. ; ^ will be IJ ywds behind J9. (12) £50. 3». 

EXAMINATION PAPER XV. Pagb 183. 

(1) 4 hrs. 3 min. 62 sec. (2) £10. 15«. 7Jd. (3) ^^. 

(4) -028112. (5) (i) 19-66i; (ii) 19tVV- (6) £373. 15«. llfd. 

(7) 306 ft. 9 in. (8) 46. (9) £2412. 16«. 9d. (10) £3000. 

(11) -002222004.... (12) '126 cu. metre. 

(13) 9 horses, 9 cows, 18 pigs, 36 lots of poultry. 

EXAMINATION PAPER XVI. Paok 184. 

(1) £3342. 1«. 6d. (2) 3916 + 1=3917. (3) 8294400. 

(4) ^V- (5) 4-84. (6) 25-668i. (7) £67. 19«. lid. 

(8) £89611. 128. Hid. (9) 123-454321. (10) 222-22. 
(11) T^TftnT- (12) £220000000; 38720000000. (13) £1. 10«.; 7«. 64.; Ss. 

EXAMINATION PAPER XVH. Page 185. 

(1) 99904 5 rem. 63. (2) 60 tons 18 cwt. 46 lb. 10 oz. 

(3) 16fur. lOpo. 1yd. 2 ft. (4) 6. (5) H. 

(6) 13-75; 230625; -00005. (7) 1161b. (8) £121. 19«. Oj^i. 

(9) £2. 0«. Bd. + 3«. 2^. + 11«. 6Jd. + 28. 4d. = £2. 17«. Sjd. 

(10) 1720. (11) lOs. 6d. (12) half-cr. (13) £10. 6«. 2|d. 

(14) 2-875. (15) £1946. 13«. 4d. (16) £312.10*. 
(17) £1. 2«.9d. (18) 23Jdays. (19) 10. 

EXAMINATION PAPER XVHI. Page 186. 

(1) £7. 148. M. (2) 40 m. 7 fur. 8 yds. 1 ft. 6 in. 

(3) 31719 bush. 3 pks. (4) ,%. (5) 9 Qwt. qr. 6^ lb. 

(6) -0016 ; 12. (7) -975625. (8) £18. 98. 7J(f. 

(9) £3. lis. + £1. 108. OJd. + 38. dd. + £2. 7s. M. = £7. Il8. Q^, 

10) 140535. (11) £36. 138. 9d. to one and £73. 78. 6d. to each 

of two others. (12) 672 in. (13) 648. 

(14) £13. 108. lOd. (15) 160. (16) £676. 

(17) 10600 foot-pounds. (18) 69 yds. 9i in. 



ANSWEIW. xli 

BXAMINATIOS PAPER XIX. Paqb 187. 
(1) Qnot. 2266 ; rem. 4. (2) 252 m. S fnr. 27po. IJyds. 

(3) 7 tona 13 cwt. 33 lb. 9 oz. (4) 7<. IH (5) ISBlb. 

(6) 3JJJ. (7) £11. 10«. 2Sd. (8) 4-2. (B) inSmen. 
(10) 1 lb. (11) £16. 10s. 9d. (12) £27. 6i. M. (13) £3. 9). 9il. 
(14) 91i- (15) SOgaUoiiB. 

EXAMINATION PAPER XX. PiOE 188. 
(1) LosB = £31. 2!. (2) £58. Oi. Hid. (3) 30fSt. (4) -03125 ; -0025. 
(5) 19-36. (6) A, S4 heclacea 80 ares ; B, 22 heoturea i area ; 

C, 33 heotarea 16 ares. (7) 69J. 

EXAMTKATION PAPER SXI. Paob 188. 
(1) 5957356944; 13056. (3) 163 tone 11 cwt. 1 cjr. 19 lb. 

(3) £21780. (4) 4-67. (5) fiSiJmetrea. (6) £245. 18fl. 1IJ4. 

(7) 3». id. 

EXAMINATION PAPER XXH. Page 189. 

(1) 383 m. 4tur. 214ydE. (2) 1 ton 11 owt. 35 lb. (3) 1B18. 

(4) 21b. 7dwt. 9gra. (5) 3, 5 and 11. (6) 300. (7) ^,. 

(8) i-m- (9) 6M- (10) 1- (11) If. (12) 65>040fi5. 

(13) 3'03793. {14) -54395436. (15) 4800. (16) ■6875. 

(17) ^i- (18} 19IirB.29iuiD.-ia-7aBec. (19) £428. Ot. Oid. 

(20) £15. 14». 3}d. (21) 90. (22) 75. (23) £105. 89. id. 

(24) Hi- (25) 2593. 

EXAMINATION PAPER SXm. PiOE 190. 

(1) £1332. 8>. lOid. (2) *m. 3£ur. 37po. 3ydfl. (3)7033i 

(4) 2iirB. 6buBh. Siika. Sata. Ipt. (5) 23. (6) 1752. 

(7) m- (8) 27ii- (9) 2fA. (10) 42. (11) 

(12) 227'54657. (13) 3-6*065. (14) 48-16512. (15) 32'186. 

(16) UU ■ (17) -313. (18) £1. 9*. 9-21rf. (19) £887. 3i. 3Ji. 

(20) £9. Ob. S%d. (21) 39. (22) £48. 2«. M. (23) 16s. Bd. 

(24) 16H. (25) 76. 



EXAMINATION PAPER XXTV. Paqe 191. 
(1) £1764. 0(. 5d, (2) 3pkB.lgttU.3qta. Ipt 

(3) (i) S190;atd8; (ii) 42016500 millimetres. 

(4) (i) a lb. 10 oa. 2 dwt, 7 gra. ; (ii) 13 Mloa 467 Hrama. (5] 



i 



xlii ANSWEBS. 

(6) 6090. (7) t^ (8) 26H. (9) 3«. (10) 966i. 

(11) 2^. (12) 432-42082. (13) 37-67236. (14) 25-196017. 

(15) 12-06. (16) ^. (17) -426. (18) £2.S8,5'2M. 

(19) £106239. 28. 91^. (20) £7. Os. lljd. (21) 36. ■ (22) lOJ. 

(23) £1682. 3«. 9d. (24) 92. ^^ (25) 24^. 

EXAMINATION PAPER XXV. Page 192. 

(1) 99 weeks 6 days 20 hrs. 17 min. (2) 10 oz. 9 dwt. 8 grs. 

(3) (i) 6768 yards ; (ii) 27020 metres. 

(4) (i) 6 qrs. 5 bush. 2 pks. 3 qts. ; (U) 39 EL 625 1. (5) 51. 
(6) 720. (7) M. (8) 13H. (9) iriir. (10) 40. 

(11) H. (12) 199*876. (13) 110-43222. (14) 874-681. 

(15) 320-45. (16) AV. (17) -9375. (18) 11yds. 1ft. 0-6126 in. 

(19) £503. 12«. 6d. (20) £16. 6«. 2id. (21) £2. 18». 

(22) 7h (23) 3. (24) 12. (25) 80 square yards. 
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